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Some of the 
products for which 
blow molding 
opens up new 
design possibilities 


@ Plastic bottles 


e Toys 


S fel 
. > e Industrial 
S | | 2 structures 


e Auto gasoline tanks 


e Auto glove 


Technical information on blow molding with— —_mpartment boxes 
® HIGH DENSITY POLYETHYLENE .... page 609 e Freezer 


e CELLULOSIC PLASTICS page 633 compartments 
e Gear housings 


Where to get the equipment— eel 
¢ EQUIPMENT DIRECTORY page 625 housings 











For lasting dependability, specify... 
ESPON ReESIAS 


POTTING 


When you are looking for outstanding reli- 
ability, even under severe operating condi- 
tions, you can count on Epon resins to give 
you the excellent electrical and mechanical 
performance you require 

For example—Epon resins have truly 
amazing adhesive qualities—form strong 
bonds to metal, glass, and plastic. They assure 
air-tight, moisture-tight enclosure for delicate 
components and vacuum tubes. Even when 
exposed to solder-bath temperatures, Epon 
resins retain their dimensional stability. 

Epon resin-based insulating varnishes and 
potting compounds, in addition to providing 


excellent moisture sealing, have outstanding 
resistance to attack by solvents and chemi- 
cals, even at high temperatures 

When reinforced with inert fibrous filler, 
Epon resins produce base laminates of supe- 
rior dielectric properties that can be sheared 
punched, drilled, and bath-soldered. 

Solvent-free Epon resin adhesive formula 
tions require contact pressure alone and cure 
at room temperature, or with low heat for 
accelerated curing 

Will Epon resins solve a production prob- 
lem for you? For a list of resin formulators 
and technical literature write to: 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


110 WEST S1ST STREET, NEW YORK 20, NEW YORK 


SEALING 
ENCAPSULATING 


LAMINATING 





NEW REED 275TA-8/10 oz. 


gives you longer stroke...larger platens 


Here’s another new Reed-Prentice injection molding ma- 
chine designed to keep molders ahead of fast-rising produc- 
tion costs. The 275TA has been developed to handle larger 
molds at high speeds, provide a longer stroke. It is equipped 
with a completely redesigned safety circuit. These extra fea 
tures add up to lower unit costs and greater profits to the 
molder. Look at these big features on the new REED 275TA 


> LARGER PLATENS. Die plate measures 27 x 27 
15% x 15¥ inch space between tie bars. 


> NEW, ADJUSTABLE LONG-STROKE. Redesigned link end gives 
a longer, more flexible adjustable mold clamping stroke 


4, provides a 


You get more than a 50%, increase in mold depth 


> NEW SAFETY CIRCUIT. Front safety door is equipped with 
double limit switches and a hydraulic lock. The limit 
swiiches are interlocked with a hydraulic arrangement that 
is self-monitoring. If any part of the safety circuit fails, the 
machine will open and stop, providing the ultimate in per 


sonal safety. 


> FASTER, EASIER SETUP. Hydraulically-operated die space 
adjustment and plunger housing speed setups, eliminate 
nozzle breakage. 


EAST LONGMEADOW, MASSACHUSETTS 


All REED injection molding machines are designed to boost 
yutput and cut production costs to keep profits at a high 
level. For complete information on the new 275TA and the 
full line of REED injection molding machines, call your near- 


est REED Sales Engineer 


NEW 275TA SPECIFICATIONS 





Mold Clamping press 


Mold clamping stroke (adjustable 











BRANCH OFFICES: BUFFALO + CHICAGO + CLEVELAND + DEARBORN «+ KANSAS CITY «+ LOS ANGELES 


SPE JOURNAL, JUNE, 1960 





Society of Plastics Engineers, inc. 


An international scientific and educa- 
tional organization of more thon 8,000 


AUTOMOLDER Seeesis: 
velopment and dissemination of technical _ 
information in the -fields of research, de- 


sign, development, production and utiliza- 

{ tion of plastics materials and products. 

as HING The Society is incorporated under the 
° laws of the State of Michigan. 


Big Machine Features - Fantastic Performance Executive and 
Oar, 65 Prospect St. 
Stamford, Conn. 


Officers of the Society 
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The ONLY 100-Ton - Fully Hydraulic Clamp 
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*” 
Membership in the Society is available to 


2-oz. Machine Built quolified individuals. Inquiries should be 
addressed to the business office. 


60 square inches of casting area . 
Membership in the Society is extended to 
Has all these superior advantages- individuals who by previous training or 
experience or by present occupation 
qualify them to carry out the objective of 
@ 2000 Cycles per Hour the Society. The privileges of membership 
@ Up to 40 Pounds Plasticizi j are designed to enhance the professional 
p to ounds Filasticizing Capacity ae Of the individual member by 
@ Special Features for Molding Nylon encouraging porticipation in scientific 
, , : F and technical programs and professional 
@ Automatic, Semi-automatic or Manual Operation activities; by developing close personal 
j 5 contacts and acquaintanceship among 
@ Strong, Solid Steel-weldment Frame Hi otros ie on z= 
@ Low Maintenance Cost tunity to administer the local and national 
activities of the Society. 

@ Minimum Floor Space for Maximum Production e 
Neither the Society of Plastics Engineers, 
Write for your copy of illustrated folder Inc., nor the SPE Journal is responsible 
showing specifications on the three models of the 2-0z. Automolder. for the views expressed by individual 
contributors either in articles’ published 
in the Journal or in technical papers 


Demonstration available at our plant. 
presented at meetings of the Society. 
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This month's cover shows technical progress in several areas of blow molding‘ 
g ‘ 


reported in this issue of The SPE Journal. 





FOR 

DEPENDABILITY 
PERFORMANCE 
PRICE & DESIGN 


H-P-M 


These Molders 
Tell Why... 


DEPENDABILITY ~ 


George Kelly, Gen. Supt. Columbus Plastics Products, Inc. “Downtime is 
negligible on our H-P-Ms. On our new H-P-M 6 oz. machines, maintenance 
costs per year were 1/5 that of other machines we have.”’ 


PERFORMANCE 


E. Ostrowsky, Plant Mgr. and Chief Engr., Federal Tool Corp. “Our H-P-M 
preplasticizers give us top performance as to speed of fill, overall cycle and 
overall quality.” 


PRICE 


John Fontenelli, Vice Pres. and General Mgr. Fibro Corp. “H-P-Ms are priced 
right. The reason we buy them is we get more machine for our dollar.”’ 


DESIGN 
M. “Slim” Krajcik, Plastics Supt., Rubbermaid, Inc. “H-P-M’s Preplasticizer 
is a well designed machine. I feel it’s the machine of the future. We mold three 
cans on ours in the same time it took to mold two on another make machine.” 


IMMEDIATE DELIVERY AVAILABLE ON MOST MODELS 


“. 
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C. Spark Plug Div., GM.C 
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mphenol-Borg Electronics Corp. 
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ux Forges de Vulcain 


& W Molded Plastics 
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sraun Hobar Corp 

remen Bearing, In 
rittain Products Co., In 
ruce Molded Plastics Pr 
urlington Molding Corp 


anadian Thermos Product 
arzol Plastic Corp 

epco Plastics Co., In 
ircle Plastics Co., in 

ity Auto Stamping Co 

Div. Globe Wernicke 


THESE SUCCESSFUL MOLDERS 
RECENTLY PURCHASED NEW H-P-Ms 


Hubbard Industries, Inc 
Columbus Plastics Products, Inc Humble Oi! & Refining Co 
Como Plastics, Inc 
Consolidated Molded Products Corp. 
Continental Can ( Inc 
Cornelius ( 
Cravens, Ltd 


ideal Toy Corr 
Imperial Molded Products Corp 


j uct 
international Molded Plastics 
nh Gia 


Detroit Plast ding Co Ken Hagen Mf 
Detroit Plast > ” Kennerly & 
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Dynamic Plast 
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Stauffer Chemical Co 
Stimsonite Div 

Elastic Stop Nut Corp. 
Stromberg Carlson Co 
Structurlite Plastics Corp. 
Superior Plastics, Inc 
Sylvania Electric Products, inc, 


Trans-Canada Plastics 


Underwood Plastics Corp 
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United Plastics Industries 
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stern Electric Co 
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THE HYDRAULIC PRESS MANUFACTURING COMPANY 


A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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Grueling 
use-test pits 


monomeric 
vs. polymeric 
plasticizers 


Some years ago a vinyl upholstery manufacturer 
decided to field-test new materials for truck and 
transportation upholstery using a wide variety of 
monomeric and polymeric plasticizers, including 
Plastolein 9720. To compare permanence 

and durability, the different materials were 
installed on city bus drivers’ seats. 

Here, seat upholstering would certainly be 
exposed to extraordinary abuse almost around 
the clock... continuous rubbing and flexing, 
city grime and grit, oil and grease. 


After a certain period of time, all the 
upholstery containing monomeric plasticizers 
had failed. But all those made with 

polymerics, including Plastolein 9720, were 
still in excellent shape. With this evidence, 

the manufacturer concluded that only a 
polymeric plasticizer would meet its standards 
for truck and transportation upholstering, 

and protect its reputation. And Plastolein 9720 
was chosen on the basis that it was the 

lowest cost of all the fine polymerics tested. 


Today, Plastolein 9720 is still the 

lowest cost ploymeric plasticizer, and is still 
being used by this and many other manu- 
facturers in such heavy-duty goods. 

Why not check 9720 yourself? Write Dept. J-6 
for literature and sample. 


PLASTOLEIN* 
plasticizers 


industries, Inc. 


Organic Chemical Sales Department 


Carew Tower, Cincinnati 2, 0. * Vopcolene Div., Los Angeles 
Emery Industries (Canada), London, Ontario— Export Department Cincinnati 
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JOURNAL 
NEWSLETTER 





reading time 
1 minute 


American 
Plastics 


Institute 


Roads 


More 
Expensive 


Molds 


Expansion 
of 
Urethane 


Capacity 


Blow-Molded 
Detergent 


Containers 


The plastics industry may soon have its own institute— 
The Plastics Institute of America (PIA). A committee 
whose members have been drawn from all parts of the in- 
dustry now has a complete proposal for such an Institute. 
This summer, the committee will ask industry for expres- 
sions of support. The Plastics Institute is expected to sup- 
ply a flow of talent to industry, presently lacking, and 
much needed. SPE is sponsoring the committee until the 
project gets off the ground. 


Colored roads and curbs are now practical for the first 
time. Reason: A paving material made of plastics and ag- 
gregate. Plastics used are polypropylene, polyethylene, 
and polyisobutylene. Type of plastic used depends upon 
the precise application and specifications. Some applica- 
tions: Airports, highways, swimming pools, and tennis 
courts. 


There is a well-established trend of plastics making in- 
roads on some of the markets dominated by metals. But 
there is another trend which is not so well-recognized— 
yet. It is that the plastic materials that are taking the 
place of metals have to be molded to such close toler- 
ances, that in many cases, the cost of building the molds 
becomes prohibitive (page 607). 


Nopco Chemical Co. moves into the isocyanate field. 
The company’s new plant, to be ready by January 1962, 
will have a capacity of 10 million pounds and will be ex- 
pandable to 20 million pounds. Ilsocyanates produced at 
the plant will be used in the manufacture of urethane 
foams. 


Look for the detergent-container market to give blow- 
molders the biggest market breakthrough yet. The in- 
dustry used over 500 million containers last year and it’s 
fast growing. The groundwork is being laid with an SPI 
Committee actively developing standards for plastic con- 
tainer finishes. One prospect likely, the result of the blow- 
molding-detergent kinship: Construction of ‘satellite’ 
plants by established blow molders in close proximity to 
the manufacturing or filling sites. 





new technical ideas 


trends industry news 
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suonron Til, 


World's largest stock of 
injection machine nozzles 
SHIPPED RIGHT NOW ... PHONE YOUR ORDER! 


and we mean it, a call has your nozzle on its way 
in five minutes! If it’s a “special” just phone in the details, 
it will be in the shop tonight . . . machined . . . heat treated 
and shipped to you, usually in 3-4 days. 
Be sure with IMS QUALITY NOZZLES. Code-dated for your 
protection, with Rockwell C Hardness etched on every hex. 


CUT YOUR PRESS DOWNTIME 


We do not sell cut rate nozzles because press downtime costs 
you more than the few extra cents needed to get an IMS 
QUALITY TOOL STEEL REPLACEMENT NOZZLE! 


IMS Independently Designed Nozzles are better, last longer 
and cut your injection molding costs. We specialize in Uniform 
Design Extension Heated Nozzles to save you money. 


Send for our Stock Heater Band List today! 


WHATEVER YOUR REQUIREMENTS 


Heated nozzles, Mixing nozzles, Nylon nozzles, Standard 
nozzles, Special Purpose nozzles, Flat Nose nozzles, etc. 


Phone Cleveland, Ohio, WYoming 1-1424. 


SEND FOR YOUR 


NOZZLE CATALOG 
TODAY! 


-) 


a 


’ Injection Molders Supply Co. 


3514 Lee Road WYoming 1-1424 Cleveland 20, Ohio 
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NATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6, N.Y 
Atlanta Boston Charlotte Chicago Greensboro Los Angeles 
Philadelphia Portland, Ore. —_Providenc 
fn Canada: ALLIED CHEMICAL CANADA, LTD 00 North Queen St 
Distributors throughout the world. For information 
ALLIED CHEMICAL INTERNATIONAL © 40 Rector St., New York 6, N. Y 
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The reliable road to better plastics! 


For weather, water, impact resistant 
reinforced plastics rigid or 

resilient urathanes— whatever your 
laminating, foam, or elastomer 
requirements, ADM has a polyestei 
resin formulation suited exactly 

to the job. Long a leading supplier of 
resins to the coating industry, 

ADM has the experience and facilities 
to help you profit. From ADM 
research come the newest developments 
for foams, hand lay-up and 

spray-up laminates. Pure, uniform 
products of highest quality and 
performance. And with plants and 
laboratories at five strategic 

points, you get prompt, expert service 
So, for all your resin requirements 

rely on ADM ... for research 


quality, and service. 





farcher- 
DP aniels- 
Miidiand 




















Chemical Group 
RESINS « PLASTICS 
INDUSTRIAL CHEMICALS 


7OO Investors Building 
Minneapolis, Minnesota 
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Announcing A NEW “IMPCO” 


Injection Molding’s Most 
Versatile Performer! 


Impco Model HAI6-—425 


20 ounce injection molding machine 


The size of the new HA16-425 “Impco”, combined with its speed 
and adaptability, make it Injection Molding’s most versatile per- 
former! Seven hundred and twenty dry cycles per hour at full 
24% inch stroke — two hundred pounds per hour plasticizing cap- 
acity — hydraulic knockout — live adjustments, are but a few of 


the many features contained in this machine. Let us show it to you. 


BI. MACHINERY INC. 


NASHUA, NEW HAMPSHIRE 


DE IMPROVED 





In Canada, Sherbrooke Machineries Limited, Sherbrooke, Quebec 


Export Distributors: Omni Products Corp., 460 Fourth Avenue, New York, New York 
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...Columbian Costyreneblak offers many advan- 


tages. It's CLEAN . . . carbon black predispersed in chips that 
are relatively dustless. Clean-up time and chance of contamination 


are at a minimum. You get FASTER COMPOUNDING too 


. No pre-milling necessary . . . better dispersion, less rejects. 


Finally, Costyreneblak means ECONOMY. .. usually 25% less 
carbon black is required with this dispersion than when you use 
loose carbon black. Get all the facts .. . today. 


COLUMBIAN CARBON COMPANY 


380 Madison Avenue New York, N. Y. 
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EDITORIAL 





ABC Audit 


ABC stands for Audit Bureau of Circula- 
tions. Key word in the ABC insigne is ‘paid’ 
This means that publications, such as the SPE 
Journal, who earn the right (and must keep 
earning it) to display the ABC seal on their 
mastheads, must have all-paid circulations 
Mr. James H. Moore, Jr., President of Moore 
Publishing Co., Inc., publishers of LP-GAS, 
stated it more simply in that magazine several 
months ago: ‘It means that a publication is 
being sent to someone who thinks highly 
enough of its value to want it regularly, and 
he makes that clear by going to the trouble 
and expense of paying for it 

Beyond the fact that ABC regularly verifies 
our reader audience, it means, also, that the 
SPE Journal is better able to serve its readers 
Here’s how. ABC makes a thorough business 
analysis of total paid circulation. To do this 
ABC requires complete classification of read- 
ers’ company businesses as well as individual 
job functions. With this information, there 
fore, we are better able to plan and arrange 
balanced editorial coverage. We can pinpoint 
interest. Another important factor in ABC 
audit: In a fast-moving industry such as plas- 
tics, our audit helps us keep a close watch on 
growth trends 

Quoting Mr. Moore again—’’ABC is the 
best assurance a subscriber has that the pub- 
lication is edited first for his interest, and ABC 
is the best assurance an advertiser has that the 


publication is paid for and wanted.” 
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“SYMBOL OF 
PROFESSIONAL 
EMINENCE” 


Today, plastics engineers face 
greater challenges and opportuni- 
ties than ever before. Technical 
complications arising from new 
materials and processes—automa- 
tion, electronics and space age ap- 
plications—are continually broad- 
ening their horizons. 

More than 8000 of today’s professional plastics 
engineers are members of the Society of Plastics 
Engineers, Inc., a non-profit, scientific and educa- 
tional organization. Through their Society’s pub- 
lications and meetings, members are kept up to 
date on technical developments, trends and new 
opportunities. Their knowledge and prestige are 
broadened by associating directly with other 
members who work in polymer research, in devel- 
opment of new plastics materials, plastics prod- 
ucts, machinery and equipment. Although heavily 
concentrated in the plastics industry itself, com- 
panies represented by SPE members cross all in- 
dustry lines using plastics products, including 
aircraft and missiles, automotive, electronic, elec- 
trical, appliances, boats, building, furniture, tex- 
tiles and packaging. 

The challenges imposed on the plastics industry 
enable SPE members in executive, engineering 01 
production capacities to advance both themselves 
and the plastics industry. This is why the SPE 
emblem is recognized as a “Symbol of Profes- 
sional Eminence.’ 


rmation, fill out and mail 


ched coupon 


SOCIETY OF PLASTICS ENGINEERS, INC. 
65 PROSPECT ST. @ STAMFORD, CONN. 


Please send me your brochure, “What SPE 
Can Do for You.” 


Name 
Company 


Address 





Product-Design 
| BRIEFS 
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from Durez 


<a 
MORE ABOUT UNCLE’S MONKEY 


Uncle Sam's first astronaut was a rhesus 
monkey, also named Sam, who took a 55 
mile-high ride in a vehicle called Little 
Joe. It is Little Joe we're concerned with 

Specifically, with the part of Little Joe 
made from heat-resistant Hetron® poly 
ester resin 

The full-scale Little Joe capsule is 914 
feet tall, 20 inches across the top and 6 
feet across the rounded base. The bottom 
portion of this capsule consists of a heat 
absorbing shield of glass-reinforced 
Hetron. Its several layers add up to an 
inch of thickness 

Hetron was chosen after intensive re 
search because it provides an unusually 
high degree of inherent heat resistance 
heat stability and fire resistance. All of 
these properties are important in coping 
with heat generated by atmospheric fri« 
tion at escape velocity. Ease of fabrication 
was pretty important, too 

The large photo shows the two Hetron 
portions of the capsule: the bottom, in 
foreground; the heat-shield, at left 

Not only Uncle sophisticated 
scientists, but also the more prosaic in 
dustrial designers are interested in Hetron 
It offers great promise in many different 


Sam's 


applications 


For example, it makes possible small 


boats that are fire-retardant, Because it is 
highly resistant to many acids, it finds 
wide use in scrubbers, ductwork and simi 
lar places where corrosive fumes quickly 
destroy other materials, It’s being used for 
skylights on piers. One company even en 
closed an entire building with it 

Hetron can by no means be considered a 
cheap substitute for other materials. De 
signers have been impressed with it and 
have used it simply because it performs its 
function better than any other material 
they might have used. Sometimes it costs 
less than other materials. Sometimes it 
costs more. But, in either case, it does 
things better, longer or more safely than 
anything else. We've got a data file on it 
if you're interested. Ask for Hetron File A 


A THOUGHT FOR USERS OF 
DIE CASTINGS 


When you put these seven parts together 
you get a highly efficient low-cost pump 
for emptying drums of gasoline, lube oil 
or chemicals 

The manufacturer used to die cast these 
parts. Now he has them molded from a 
Durez phenolic. The switch to molding 
from die casting eliminated many finish 
ing and assembly operations. Even the 
fine threads on one of the parts were flaw 
lessly molded. 

The switch to phenolic from aluminum 
added greater corrosion and chemical re 
sistance. Being non-metallic, phenolics 
also prevent sparking and minimize the 
risk of handling volatile liquids 

For more facts about molding with ver 
satile Durez materials, ask for Bulletin 
D400 


For more information on Durez products mentioned above, check here 


Hetron polyester resins (File A) 
Phenolic molding compounds (illustrated Bulletin D400) 


Check, clip and mail to us with your name, title, and company address 


(When requesting samples, please use business letterhead.) 


1106 WALCK ROAD, NORTH TONAWANDA, N. Y 


HOOKER CHEMICAL CORPORATION 


HOOKER 
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PLASTIC COATED CUPS - FOOD WRAPPINGS - FATTY FOOD CONTAINERS 


WHEN YOU CAN’T AFFORD A “QUESTIONABLE” PLASTICIZER... when y 
plast zer must be safe. nontox ind econon i]. Pfizer troflex® A-4 is your best bet @ Espec ally 1ited for 


troflex 


INTOXIC GEp> CITROFLEX°A-4 


‘Accepted by the F. D.A. 





Manufacturing Chemists for Over 100 Years Chas. Pfizer & Co., Inc., Chemical Sales Div. Science for the world’s well-being 
630 Flushing Ave., Brooklyn 6, N.Y. Branch Offices: Clifton, N.J.; Chicago, Ill.; San Francisco, Cal.; Vernon, Cal.; Atlanta, Ga.; Dallas, Tex.; Montreal, Can. 
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Cable spacers demonstrate strength and durability of 


PLE XIGLAS 


Shown above are some of the many types of aerial spacers— 
used to support and separate electric power lines—that are rd Chemicals for Industry 
Og gg 


being molded of PLEXIGLAS® acrylic plastic. Why? Because 

PLEXIGLAS provides the strength, weather resistance and elec- OHM & HA SS 
trical properties needed to meet the rugged service require- COM PANY 
ments involved in this application. In addition, PLEXIGLAS can WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
be molded accurately to the intricate clamp designs and con- 
tributes the light weight that is so important in these massive 
moldings. 

Does this dramatic example of the advantages of PLEXIGLAS 
give you an idea for its use? We will be glad to send you full 
details about this quality molding material, and to provide 
design assistance on specific projects. 


in Canada: Rohm & Haas Company of Canada, Lid., 
West Hill, Ontario 
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AL Fe 
ATUR 
E 


Maintenance 
of Injection Molding 
Equipment 


aintenance as defined by Web 
Mee briefly is “The upkeep of 

property, equipment, etc.’ 
but to injection molding companies 
maintenance today has become more 
and more a greater cost factor than 
any other item of expense. Every year, 
manufacturers have improved their 


with new designs, and 


equipment 
tec hniques faster 


Therefore, the best conceived 


molding permit 
cvcles 
equipment running 24 hours per day 
is hard pressed to live up to the 
utopia of continuous no-breakdown 
operation However, until the engi 
neers dream of a perfect never-stop 
ping injection molding mac hine is out 
of the blueprint stage and operating, 
we will just have to improve our 
maintenance programs to cope with 


or overcome the high cost factor 


Preventive Maintenance 
Begins 
with Installation 


To most molders, a complete and 
detailed maintenance program is some 
thing every plant manager strives for 
but never quite achieves. Reason: 
Such a program would entail a full 
time crew on this project with no 
other responsibilities. So the best that 
can be hoped for is a program of pre- 
ventive maintenance 

Preventive maintenance can go a 
long way in making actual main 


tenance easier And preventive main 
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tenance starts with the initial instal 
lation and test procedure 

The ideal floor for mounting the 
injection molding machine is concrete 
A level should be placed on the tie 
rods for leveling purposes. This is im 
portant because it can lead to bent 
maintenance 


tie-rods and _— serious 


headaches. Vibration dampeners ol 
pads can be used to hold shock to a 
minimum. Caution: Perform final 
leveling after the machine has been 
connected to power source, as movable 
die-plate will have to be shifted to 
the open position 

For easy maintenance later, give 
due consideration to such items as 
electrical connections, water cooling 
connections, and easy accessibility to 
panel doors. An idea which may go a 
long way in making the maintenanc 
program a regular and recurring thing 
is to keep a maintenance logbook for 
each injection molding machine, or a 
consolidated book for a bank of ma 
chines. Another idea is to incorpo 
rate a timer on the machines so that 
actual running time could be entered 
in the logbook. After installation the 
oil tank should be filled to the level 
indicated by sighting mechanisms on 
the machine or pumps. Hydraulic oil 
must be of the highest quality and 
capable of long service under se 
vere conditions. Automatic lubrication 
tanks should be filled with oil also 
before the machine is started. High 
pressure grease should be used on 


Zerk fittings 


C. Palmer Humphrey, 
Vice President 


R. C. Molding Incorporated 


Hydraulic System Maintenance 


The hydraulic includes 


pumps, high-pressure lines, hydraulic 


system 


valves, solenoid valves and_ timers. 
Maintenance of the hydraulic system 
should be done on a basis of hours 
run either by hour clock or calendar 
One of the most important factors in 
maintaining this system Is using clean 
oil. If a machine has clean oil, free 
of water and other contaminates, of 
the proper viscosity, and not over- 
heated (110° to 125°F), then the 
maintenance on the working parts will 
be minimized. 

It is most important to change oil 
on a regular basis, every six months 
or one year, according to your own 
operations, or as recommended by the 
machine manufacturer or oil company. 
One manufacturer indicates that 
chemical analysis is the best method 
for determining when the oil should 
be changed. When you plan to change 
oil it is wise to add a special detergent 
flushing oil at least one week before 
the oil is to be changed. This ad- 
ditive will act as a laxative to the 
system, flushing all pipes and valves 
so that the accumulated gums, resins 
and sludge will be drawn down to the 
filter screens, or put into suspension 


so that draining will remove most of 


Maintenance Check-list 


see page 601 





these contaminates. Use extreme care 


when working on the system so that 


t reigi materials do not enter the SVS 


tem 


At every yi] change you should 


in the tank thoroughly wiping 


every accessible area and cleaning the 


filters. When wiping a tank clean uss 
rags of a type that will not le ave lint 


1 
} 


which may later become entangled in 
the valving mechanism. Also, it is 
most wise to count the number of 
viping cloths before starting this job 
ind when finished, as one lost rag in 

tank can result in costly damage to 
the pumping system 


Filters 


usually 


other than the 


found directly 


mesh_ type 
connected to 
the pumps, such as re placement cloth 
or earth types which, furnished as ad 
ditional units on machines, should be 
replaced on regular schedules much 
more frequently than oil changes 
Chese types of filters are usually by 
pass type units and have a tendency 
to fill up rapidly and cease to be of any 
use once this condition exists 

Changing of the oil in injection 
machines does not necessarily mean 
that the old oil should be 


filtering machines 


thrown 
way There are 
ivailable for thorough cleaning of this 
oil and removing of all contaminates 
which have accumulated during th 
operating period. Proper filtering of oil 
vill render it ready for use to add to 
the tanks to bring to level or on a 
mplete fill basis mixed with new oil 
This is a practice widely used in the 
industry, and indicated to be safe, over 
the last 10 years 
Regular checks for oil leaks should 
a part of the hydraulic 
program. Oil level and the con 
the hydraulic oil should be 


determined by visual inspection. Good 


mainten 


maintenance also dictates 
wat h b 


oil temperatures 


pre ventive 


that a close maintained on 


Ihe Hydraulic Oil You Choose 


Should . 


l Trovid the 


pump 
| 1ITh} 


2. Funct 


ide the correct operating VIS 


optimum $s al for 


nat te mper itures W 


out oxidation of the oil 


ide sufficient lubrication to 
ir on all moving parts 

t TEDITRITTVUIIN ¢ hange im Vi 
hange in te mperature 


resistant to foaming or aera 


, 
ipitate no gums, wax sludge 
or other deposits 


‘ Have no corrosive action on 


< 


3. Retain all its original properties 
for extended periods ot use 

9. Provide long and continuous 
service 


10. Have good demulsibility 


Mechanical Parts 


Low re adings on pre ssure gauges on 
your machines or any unusual noises 
in the operation should be the answer 
to the question “Is an overhaul neces 
sary?’ 

When you do have to replace pump 
parts or valves, it is always best to re 
place all moving parts directly related 
to the worn part That is, if the vanes 
and the race are worn in a pump 
system, follow the manufacturer's sug 
gestion and buy the complete repait 
kit, containing gaskets, bushings, rotor 
and the vanes and race. The labor in 
volved to rebuild a pump 1s, in fact 
more costly than the new parts One 


chec k 


fittings and 


last tip on mechanical parts 
tor worn hoses loos 


connections 


Electrical System 


Maintenance of the electrical system 
of an injection machine is also a pro 
gram of replacement when necessary 
In other words, when a limit switch 
or contact type unit ceases to function 
Dont try 


to repair a minor part which will stand 


replace the comple te unit 


up for some time while its companion 
parts are all set to stop 

Electrical breakdowns can be pre 
vented and the lif 
lengthened by systematically checking 


ot parts can be 


for loose connections and frayed wires 
These situations can be the cause of 
resistance in the system and the result 
ing buildup of corrosion will tend to 
shorten the normal life of an electri 
cal part 

A periodical check should be made 
on the voltage to see if this is not too 
high or too low. Panels where relays 
or switches are mounted should have 
doors tightly fitted to eliminate con 
tamination of dust, etc. Also, a good 
preventive measure for longer life on 
heater bands could be expected if a 
periodical check is made to ascertain 
that heater bands are tight and have a 
good bearing on heating chambers 

Maintenance of 
an important factor in the 


Sealed lifetime 


( the pump motor 1s 
electrical 
system lubricated 
bearings are parts not to b tampered 
with. If grease fittings are on motors 
grease sparingly at long intervals, us 
ually every six months or as recom 
Overlubrication on 


mended motor 


can be as harmful as too little lubri 


cation. Excessive oil or grease thrown 
onto the motor windings can deterior 
ate the insulation, exposing live con 
ductors that will are and cause fires 
or will electrically charge ungrounde dl 
surfaces. On motors with open cages 
try to keep dust and dirt free by blow 
ing out or vacuuming the housing 
periodically 

Shielding of motors with open cages 
to prevent plastic pellets or any tor 
eign material from dropping in is in 


bre ik 


downs. Good ventilation of your ma 


surance agaimst unnecessary 


chines’ motors is a must to prevent 
overheating which is bound to lead to 
shorter motor life 
Instruments must be safeguarded 
from shock. Oil accumulation in in 
strument housings must be avoided 
and oil temperatures must be kept 
under 130°F 


tenance calls for locating the 


Proper preventive main 
mstru 
ments on the machine to avoid vibra 
tion, shock, dirt, moisture and oil 
dripping. Caution: Do not oil or grease 
any part of the instruments at any 
time. All terminal connections should 
be Inspec ted regularly, both thermo 
couple and control circuits. Be sur 
that all lead wire and thermocoupl 
polarity is correct and wires are not 
damp or grounded Chermocouples 
should be examined at regular inter 
vals and replaced when they show 
signs of advanced deterioration This 
inspection should be a regular routine 
even though the control instruments 
may be equipped with a thermoc ouplh 
brake protection device Another in 
strument maintenance tip: Maintain a 
minimum inventory of interchange 
able plug-in parts 

The heating cylinder on any in 
jection mac hine is in itself an area for 
preventive maintenance every day it 
is used. Good standard molding prac 
tices of never allowing the cvlinde: 
to become overheated, of never purg 
ing or starting a machine when th 
cvlinder is not up to proper heat, o1 
purging thoroughly on wee k-end shut 
downs to remove corrosive type ma 
terials, and of following these prac 
tices religiously in every day operation 
is the 


( vlinde rs 


best maintenance program for 
Heating bands and control units 
should be checked re gularly to deter 
mine whether they are functioning 
properly Burnt out bands not only 
overload the good bands on a cylinder 
but also tend to create variables in the 
heating area which leads to deg ida 
tion of the raw material, and the cylin 
der itself. 

Actually, maintenance on heating 
cylinders, bands pyrome ters and tim 


ing instruments is an operation that 
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can be done every time a mold is set 
into a press. If a plant's setup man 
is instructed to, and gets into the habit 
of, systematically checking all these 
areas before starting a press on a 
production run, the time involved for 
this checking is minor compared with 
the downtime in the middle of a run 
to correct some small repair, to say 
nothing of bad production. A_ final 
thought on maintenance of the elec 
trical system: Use proper size fuses in 


disconnect switches and on machines 


Lubrication 


Lubrication of machines on a rigid 
time basis is a most important part ol 
iny injection molding plant's preven 
tive mamtenance program 

\ complete survey of the plant 
should be made to determine lubri 
cation requirements, and the inform 
ation should be entered on the machin 
ery records 

if possible, improvements shoul 
be made at the time of the survey 
Automatic feed oil cups mechanical 
force feed lubrication systems, and the 
special fixtures which will enable the 
lubrication man to oil parts in remot 
locations without danger from moving 
parts should be installed. Another im 
portant point in lubrication, especially 
the automatic type that is commonly 
used on linkage ol presses 01 other 
reas that are covered by an automatic 
oiling or greasing feature, is a periodi 
cal visual Inspection to check the 
various areas that should receive lub 
rication, to confirm these points are 
in fact, being lubricated 

Some compan s ck Vise a ¢ olor co le 
which indicates the different lubri 
cants used and their frequency of ap 
plication. The points of lubrication, oil 
cups oil feeds, and oil holes are 
painted according to the color code 
which is shown on a chart supplied 
the oiler 

On fully hydraulic operated injec 
tion presses a minimum amount of 
maintenance 1s required because the 
rams are lubricated by their own 
medium of pressure and tie rods can 
be lubricated by either oil reservoirs 
or grease cups. However, on toggle 
actuated presses a strict greasing 
schedule must be maintained. Toggle 
arms, bushings and pins must have 
new grease at frequent intervals be 
cause the high clamping pressures are 
constantly squeezing out the lubri 
cant. The action of the toggle setup 
creates a wiping motion at every Cy¢ I 
so that if these parts of this type of 
press are not kept completely lubri 


cated at all times repairs will be fre 
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quent and costly. There is no short cut 


to the frequent greasing of toggle sys 


Maintenance of Molds 

Another important area of mainten 
ance In an Injection | lant is the molds 
are the tools by which produc 
is created. Good maintenance 
habits should be automatic at the end 
of every production run. These should 
include the close in pection of the last 
full shot to see what repairs should b 


I 
to correct maccuracies mM 


molded part. This is, of course, a to 
room probl m. Whether it is \ 
room or an outside shop thes 
faults should be corrected. Worn 
leader pins and bushings should 
replaced Bent r broken knockout 
pins and plates | ‘ 


rected 


Our OWT 


If, upon inspection, a mold is found 
to be ready for storage, your best 
maintenance procedure should be to 
blow out thoroughly all water residu 
from the cooling holes, to coat all 
areas of the mold, such as cavities and 
forces, with a top grade rust preventa 

ifter wiping dry these parts of the 

\ good idea to prevent rust in 
toraged molds is to keep ipart the 
two halves by inserting at the ends on 
sides pieces of thin plywood or fiber 
board. This allows an air space to pre 
vent buildup of condensation in closed 


ivities 


Auxiliary Equipment 
In every injection plant the auxiliar 
neces or equipme nt necessary to opel 


ite properly are many and varied 
| 


Maintenance Check-List 


daily 


Grease all links and slid- 
ing parts 

Lubricate tie rods and 
toggle linkage 

Check hydraulic oil level 
and temperature 

Check pump pressure 
(avoid exceeding maxi- 
mum rating) 

Check mold clamps 
Grease mold guide pins, 
bushings, slides, return 
pins, etc 

Check heater bands for 
loose connections 

Check degating fixtures 
Check oil filtering ma- 
chine 

Check for tools left 
around moving machine 
parts 


weekly 


Check thermocouples at 
cylinders 

Check temperature con- 
trol (on-off range) 

Check temperature con- 
trol zero reading (room 
temperature) 

Record load current and 
voltage on motor during 
operating cycle—record 


for Injection Molding Machines 


overload time as percent 
of full cycle at full load 
Check air compressor oil 
Drain water from air 
compressor 

Check oil in well pump 
Check oils and battery 
in Mobilift 

Grease and oil grinders 


monthly 


Clean oil strainers and 
filters 

Check all control wiring 
for loose connections 
Clean main valve spools 
Check condition of hy- 
draulic oil (viscosity, ap- 
pearance, etc.) 

Tighten all fram assem- 
blies and mountings 
Grease Mobilift 


ever y six months 
Replace or refine oil- 
check viscosity before 
changing 
Grease and oil water 
pumps 
Check motors on coolers 
Check motors and belts 
on grinders 


annually 
Clean lighting fixtures 


For plant-use Check-Lists, write SPE Journal, 65 Prospect St., Stamford, Conn 


Up to 5 full-page-size Check-Lists will be sent without charge, while they last 
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What's Happening 
to Filaments! 


fo paraphrase a current cliche: “Will 
success spoil MARLEX* Filaments?” 
Or to put it another way, now that pro- 
duction and fabrication have been 
worked out: “Has the bloom faded from 
the resin?” We think not. and in 
keeping with this thinking, we at the 
laboratory continue to plug away, work- 
ing on new techniques spinning 
filament treatment, 
new kinds of filaments, yarn, etc 

Let’s look at the success picture. A 
few years back, when MARLEX high 
polyethylene was introduced, 


methods, coloring, 


density 
the knowing ones said it would make a 
dandy filament. It’s easily drawn, tough, 
lightweight it can be oriented to give 
a filament of high tenacity and it’s 
resistant to water, chemicals, oils, bac- 
teria, fungi, heat (250°F) and 
(—180°F). They were right. Today, the 
use of filaments made from MARLEX 
high density resins is ever expanding — 
rope of every kind, nets, fabrics, rugs, 
filters... all manner of things from med- 
ical sutures to men’s belts. 

In connection with MARLEX rope, 
we are asked the same question over and 
over. Isn't it more expensive than manila 
rope? Our stock answer: “Sure it is 
initially! But look at all the extra per- 
formance MARLEX rope 
stronger, lighter, rot-proof, more eco- 
nomical in the long run.” Extensive lab 
tests and common sense say that our 
rope is less costly when performance is 
considered along with initial cost. For 
those “Missouri skeptics’ who want 
more proof, we offer the results of a 
15-month test on a fleet of tugs used for 
off-shore drilling in the Gulf of Mexico 

heavy, rugged usage to say the least 
Here, it was found that, while two-inch 
diameter MARLEX line costs 2.3 times 
more than equivalent size manila line, 
the longer life of MARLEX rope actu- 
ally meant an 18% saving in rope costs 
This two-inch MARLEX rope weighs 
0.70 pounds per foot and has a breaking 
strength of 46,000 pounds, while the 
same size manila weighs 1.08 pounds 
per foot and breaks at 31,000 pounds 
Any wonder why the use of MARLEX 


rope in all sizes is growing! 


cold 


gives. It’s 


*MARLEX is a trademark for Phillips family 


° 
Ribbon Yarn, Too 
Ribbon yarn refers to a flat, sometimes 
folded, narrow ribbon of film. Ribbon 
yarn made of MARLEX has a beautiful 
decorative effect. Like filament it ts 
oriented to give strength and low stretch 
The applications for these yarns are 
growing in woven materials—seat 
covers, upholstery, and the like. It can 
be used alone or combined with other 
yarns. As with filaments, extruders of 
ribbon yarn know they can depend on 
the uniformity of MARLEX resins to 
give them maximum production rates 
High quality, virgin resin pays off here 

We've acquired some know-how on 
filament and yarn applications. It’s yours 
for the asking 


Sheet and Forming 


We have always felt that someday sheet 
extrusion and the forming of sheet 
would use a goodly share of our resin 
production. After all, the objects formed 
from steel and aluminum sheet are al- 
most beyond counting. Why not the 
same for MARLEX, once sheet extrusion 
and forming techniques are perfected? 

It looks as if the time has come. Every 
day now, we hear of new sheet-formed 
items. The real indicator is the growing 
number of really large items being 
thermoformed from MARLEX sheets 
Some people said it couldn't be done 
because of the sheet sag. Today, it’s 
being done—a 5-foot children’s boat, 
jet engine intake covers larger than 40 
inches in diameter, large tote boxes, toy 
autos Pretesting for sheet properties to 
control sag during forming isthe answer 
We do it every day in the lab. To the eye 
there are few distinctive attributes about 
a flat, smooth, uniform sheet. But there 
are properues in sheet that dictate the 
forming particulars 

The quality of the sheet starts with 
the extrusion equipment. Long barreled 
extruder, well designed screw, good 
temperature control, well constructed 
die, temperature controlled polishing 
rolls plus good take-off equipment are 
all important. We aren't keeping any 
just write and we'll send you 
details on controlling extrusion quality 
as well as evaluating sheet to determine 
thermofor ming characteristics. 
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Scrap grinders are, of course, a must 
but in any plant there is such equip 
ment as material heating ovens, dry 
coloring units, hopper dryers and 
loaders, weigh feeders, water pumps 
wells, materials handling equipment 
such as a gas or battery-driven high 
low, air compressors, counting scales 
and many other pieces of equipment 
and tools. These varied pieces of 
equipment pose a serious maimntenance 
problem because of their different 


All of these 


pots of maintenance that should be 


operating methods have 


properly and periodic ally serviced 
The best and only way to cope with 
this situation is to set up some pe riod 
of time in which each piece of auxil 
mary equipme nt is syste mati ally in 
specte d for wear and adjustme nt. Such 
equipment as weigh feeders should 
be inspected and adjusted more often 
than an oven, perhaps; nevertheless 
each piece of equipment should have 
its own time for inspection whether 
it is on a more frequent daily or weekly 


schedule or as long as once every yeal 


area of good maintenance 


Another 
practice is to msist upon good house 


With 


men or 


keeping and safety practices 


clean machinery, maintenance 
production supervisory personnel can 
quickly spot areas that will need re 
pairs before the actual breakdown. A 
program of good housekeeping and 
safety practices goes hand in hand 
with a good preventive maintenancs 


program 


Your should 


be tailored to suit your plant and oper 


maintenance program 


ations. It should be revamped and 
changed often to suit the varying con 
ditions as there is no such thing as a 
perfect program. The very fact that 
time takes its toll on all machinery is 
reason enough to change set s« he dules 


to suit the ag 


ge of your equipment 


Whatever program of maintenance 


you commit yourself to, make sure 
that it is followed religiously. If it is 
proven to be impractic al and costly 
review youl program and change it to 
obtain the results of less down time 
which you must realize in order te 


operate efficiently and profitably 


You 


make or break your operation 


maintenance program = can 
Enter 
into it with the same astuteness and 
planning with which you started your 
business. It will be with you as long 
as you are in the injection molding 
field and is a factor that will add to on 
subtract from that which is most im 
portant to any business—PROFIT 
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. NOW... 
mea CONTROLLED 


S 


\. 


...with 2 New RCI EPOTUF 
Epoxy Hardeners 


@ You can control the degree of hard- 
ness or flexibility of your cured epoxy 
systems—when you use RCI EPpoTtur 
Hardeners 2611 and 2613. 

By blending the two, in conjunction 
with an epoxy resin, a formulator can 
easily and dependably produce systems 
that will result in hard, flexible or 
resilient products. 

Each of the hardeners may be used 
individually . . . both are for room-tem- 
perature curing of epoxy resins. 

EpotuF Hardener 2611 is recom- 
mended in a simple 1:2 ratio with 
epoxy resins. It hardens the epoxy in 
10 ‘minutes to a hard, yet resilient, 
blush-free plastic. Because of its low 
viscosity, it handles easily and can be 
highly filled. 

Epotur Hardener 2613 is generally 
used in a convenient 1:1 ratio with the 
epoxy resins. It cures rapidly with an 
unusually low exotherm. The flexible, 
blush-free system it provides has up to 
100% elongation in a cured epoxy with 
total recovery. 

Tensile strength of these systems will 
range from 2,000 psi to 14,000 psi. 

Perhaps the controlled flexibility pos- 
sible with these versatile new EPOTUF 
Hardeners can improve your epoxy sys- 
tems. Write to RCI for complete tech- 
nical information. 


Creative 
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To “Bulk” 
or 
not to “Bulk’? 


As part of Monsanto’s comprehensive program to broaden 
and facilitate the general use of plastics, a 5 year study on 
the question of bulk handling was just completed. 


This study drew on practical experience in Monsanto plants 
and in the plants of customers. The popular bulk systems 
were thoroughly examined and evaluated; new systems 
were developed and explored. Out of the study has come 
“A Report to Management on Bulk Handling’, 
a valuable guide to manufacturers in reaching their 
individual decisions. Out of this study have also f= 
come bulk handling services which are shipping 
millions of pounds of Monsanto Polyethylene, 
Lustrex styrene, and Opalon vinyl. 

If you would like a free copy of the full report, write 
to Monsanto Chemical Company, Plastics Division, 
Room 713, Springfield 2, Mass. 
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WAY 
CAVINGS 


WITH D-M-E 
STANDARD 
MOLD BASES 


ADDED QUALITY 

Exclusive design features provide extra-cost 
construction at standard prices! You get 
first-quality carbon or alloy steel, all sur- 
faces ground flat and square, plus these 
features offered only by D-M-E: Patented 
tubular dowel construction; one-piece ejec- 
tor housing; stop pins welded to ejector bar; 
sizes to 2334” x 3514"; and the assurance 
that every D-M-E product is inspected 
by the most modern methods and equipment. 


4 GREATER ECONOMY 


Interchangeability lets you replace any component without 
special fitting or re-working! What’s more, you can select from 
the widest range of Standard Mold Bases available anywhere— 
over 7,000 cataloged combinations. 


FASTER SERVICE > 


Delivery from local stock means 
you get Standard Mold Bases, 
components and moldmakers’ 
supplies when you need them 
—direct from D-M-E’s fully- 
stocked local branches! 


DETROIT MOLD ENGINEERING COMPANY 
6686 E. McNichols Road—Detroit 12, Michigan—TWinbrook 1-1300 


. | THE NEWS? 
‘ oatioan r\y Contact your nearest branch for fast deliveries! 
ne) none 7 U CHICAGO + HILLSIDE, NJ. + LOS ANGELES 
po te ae D-M-E Corp, CLEVELAND, DAYTON; D-M-E of Canada, Inc, TORONTO 
60-B 








publication is full 
of cost-saving ideas for designers, 


moldmakers and molders. Write 
on your letterhead—we’ll place One-call service on Standard Components for Plastic Molding and Die-Casting 


your name on the “NEWS” Injection and Compression Mold Bases « Injection Unit Molds « Cavity Retainer Sets » Mold Plates « Ejector and 
mailing list. No cost, no obligation. Core Pins » Ejector Housings + Leader Pins and Bushings « Sprue Bushings « Moldmakers’ Tools and Supplies 


606 SPE JOURNAL, JUNE, 1960 





Ernest J. Csaszar 








Sales Manager, Newark Die Company, Inc., 


n general, mold construction in 
volves two main categories of tol- 
First, there 
are tolerances as applied to the mold 


erance applic ation 


dimensions that affect the mechanical 
function of the mold proper, as re- 
lated to the proper fits of sliding cams, 
cavity and force inserts, leader pins 
and bushings, cut-offs, and the like 
Second, there are the tolerances that 
are applied to those portions of the 
mold that govern the dimensions of 
the part to be molded. It is this second 
category that we should like to discuss 
in this article 

It is interesting to examine just what 
a dimension of a molded plastic part 
is made up of. In the main, there are 
at least four variables that affect a 


molded part dimension hey are 


l Mold Dimension 

2) Geometry of the part 

3) Shrinkage of the material 
used 


1) Conditions of molding 


Once the mold is made, Items | 
and 2 are fixed and 


expenditure of 


cannot be 
changed without the 
money and time. Items 2, 3, and 
tied together to 


has an effect on the other 


4, are a degree in 
that one 
The shape of the part will have an 
effect on the direction and magnitude 
of the material shrinkage. The con 
ditions of molding, or cycle, will also 
have an effect on the ultimate material 
shrinkage. On _ the other hand, the 
shape and wall thickness of the part 
will, in turn, limit the conditions of 
molding 

Whenever a tolerance is given on a 
part drawing, we are faced with the 
decision as to what portion of the tol 
erance is to be allotted to the construc 
tion of the mold, and what is to be re 
tained for the variables in molding 
We must remember, however, that 
the holding of close tolerances in mold 
construction often adds to mold cost 

Let us study a typical example of a 
molded part that has an outside di- 

000 

mension of 1.000 004. Further this 


dimension involves an irregular shape 
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Tolerances in 
Moldmaking 


W ith newer plastics making more 


and more inroads on metals 


applications, parts have to be molded 


with greater and greater precision. 
T his article describes—for the first 


time—the impact of this revolution 


on the making of molds. 


and in its function it will fit into an 
other part These facts indicate to the 
moldmaker that he should take all his 
tolerance on the low end of the dimen 
sion. If, for example, we arbitrarily 
decide that 25% of the indicated toler 
ance is to be used for mold construc- 
tion the mold dimension would be 

OOO 
come .997 OO] 
the major portion of the tolerance for 
considerations Further, it 
“steel-safe” his 


This would leave 


molding 
leaves the mold 
means that additional refinements in 
mold dimension can be made by re 
moving steel rather than the more 
costly and time consuming operation 
of adding steel 
Now, let us consider the same basic 
just discussed 
002 
but change it to this form, .998 002 
We still have a total of .004” in toler 


ance but, not knowing more about the 


dimensional range we 


function of the part, we have in es- 
sence cut the tolerance in half. In 
aiming for the average, we have but 
002” on either side 

What does this mean to the mold 
rnaker? In quoting a job such as this, 
in the case of the first example, he 
might consider hobbing the cavity 
components as the most mexpensive 


way of doing the job, since it involves 


an irregular shape. If, however, his 
tolerance is cut in half, he may fear 
the hobbing procedure in that there is 
a greater possibility of distortion in 
heat treating. In quoting the job from 
a machining point of view, his costs 
would be considerably higher. It is 
conceivable that on a multiple cavity 
mold, this difference could go into 
thousands of dollars in amount 

The point we would try to make 
from these examples, is that extreme 
care should be taken in setting the 
tolerances on a molded part. Where- 
ever possible, the tolerance should be 
indicated in one direction only to give 
the moldmaker a clue to his “steel- 
safe” position. Further, close tolerances 
are costly in mold construction and 
should not be indicated unless needed 

Often a part is converted from some 
other 
drawing, the 
through the same tolerance pattern 
This should not be done without care- 
ful consideration and new evaluation 


material into plastics In re- 


designer will carry 


of the part as a plastic component 


edited by E. Paggi, 
Newark Die Co. 





e@e@ 


3142 times more production in 
the same extruder floor space 


with 


nRM Te cemakers 


ee ee ae ae ee 


Comparative space requirements of NRM 414” Pacemaker and competitive 22” 
extruder. NRM‘s Pacemaker, with TUCK-UNDER drive, saves valuable floor space. 


Compare dimensions. You'll find that you can install a 44%” NRM 
Pacemaker with TUCK-UNDER drive in less space than that required 
by an in-line driven 24%” extruder. You'll get up to 3% times more 
product output, without capital expenditure for additional extruder 
floor space. 


What’s more, you can select the Pacemaker best suited to your present 
requirements. Interchangeable thrust bearing and drive gear components 
are offered in a wide range of capacities . . . you have a choice of Temp- 
Flo liquid or balanced air cooling and induction or resistance heating, 
to assure close control and highest product quality. Pacemakers are 
offered in 342”, 442” and 6” sizes, 20:1 and 24:1 L/D ratios, vented 
or unvented. Call, wire or write NRM today . . . find out how Pacemaker 
extruders fit into your present and future plans. 


EST DUD Nationat RusBer MACHINERY COMPANY 
General Offices: 47 WEST EXCHANGE ST. ¢ AKRON 8, OHIO 
PROCESSING EQUIPMENT 
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SPEAKING OF 
EXTRUSION 








Extrusion Blow Molding 


Techniques For 
High Density Polyolefins 


| ie about the middle of 1958 
practi ally all blow mol ling 
equipment was cloaked mn 

amount had 


but the 


was 


Secrecy A very limited 
been imported from Europe 
bottle 


on machinery which the 


industry based 
botth 
had developed and built themselves 
Then there 


dous surge forward with a great num 


squeeze 


makers 


suddenly was a tremen 


ber and variety of blow molding 


mac hine Ss bec oming availabk comme! 
cially \ 


packaged units wer 


numbet ot American built 
cde ve loped and 
put on the market in rapid succession 
the 


availability of blow molding equip 


However, prior to commercial 
ment, a small extrusion blow mol ling 
built in the 


laboratories of Phillips Chemical Co 


unit was designed and 


Operation was based on a continuous 


alternate flow system, and two dis 


Che polyol fins referred to through 
out the following sections are: Mau 
Resin No. 6002, a 0.96 density 


polyethyle ne hom ypoly mer used where 


lex® 


desired and 


0.95 den 


maximum stiffness is 
Marlex Resin No. 5003, a 
sity ethvlene butene copolymer em 
ployed wherever resistance to environ 
ES( is oft 


actual 


mental stress cracking 


paramount — importance In 


practice, it was found that these two 
polyok fins could be processed unde 
extrusion and 


Also, 


response to process 


essentially identical 


molding conditions they ex 


hibited the sam« 


® Trademark Phillips Chemical Cx 
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conditions is tal iS 


shrink ig 


con 


y 
ing 


surtace appearance ete are 


cerned. Hence, no further distinctions 


will be made in this report on 


ES¢ 


pro 


cessing except where is related 
cle Sign Ne 
ke pt inh 


molding applic itions for 


verthe less it 
that blow 


these two 


to mold 
should be mind 


, 
mateniais may dilter appreci ibly 


Extruder 

The 
MPM machine, with an | 
16:1. The 
ng isa rapid transition, metering type 
with a 4:1 channel depth ratio. The 


’ 
normally 


ndard l 
D ratio of 
] ] 


screw used for blow 


extruder is a_ st 


mol 


only used are a 20 
SO, and 
usual location at the 


barrel. Th 


screens 
l 20 ni sh in) that 
front of the ex 


two 


order in the 


with 


truder output 


Figure 1. Extrusion 
bottle blowing equip- 
ment in operation. In 
stallation comprises 
an extruder, portable 
blow unit attached to 
front of extruder when 
in use, and separate 
control console con- 
nected by cables but 
also portable 


dies ce signe | for 4 to 5 oz. bottles 

20 to 25 Ibs. hr. With less restric 
tion of the output the 0.2 to 
0.3 M.L1., high density polvole fins can 
be extruded at a rate of 
Ibs. hi The extruder 


delivers the homogenize d melt directly 


Same 


over 35 
on this machine 
to an in-line r’-head mounted in the 
blow molding unit Operation of the 


unit is shown in Figure 1 


“'T’’-Head and Dies 


In Figure 2, the sliding glass panels 
ive been removed to show the loca 
tion of the “T 
ot the 
from the 


photograph 


clic S insidk 


The 
uppel 
Ea 
to a plug valve where it is 


alternately to the right and then to th 


head and 
stream 


left in 


( hannel 


blow molding unit 
extruder (at 
follows a 


dive rt | 





left, feeding a single orifice die with 
each movement. The plug valve is 
actuated by a 3%” diameter air cyl 
inder 

As drawn schematically in Figure 3 
the valve utilizes a simp taper | 
plug but it was necessary to line th 
valve body and to spray metallize the 
plug with tungsten carbide in order to 
prevent galling. The valve must 1 
tate rapidly every few seconds whil 
at an elevated temperature and also 
while maintaining a tight seal against 


leakage, all without a lubricant (which 


would contaminate the melt These 


PRODE 


HENSCHEL 


MIXERS 


Figure 2. Sliding glass 
panels have been re 
moved to view inside 
blow molding unit 
during operation 


are severe conditions for 
any metal but the tung 
sten carbide has given 


Many 


commercial Trt hine S us 


excellent service 


outboard bearings for the 
plug as another means 
of avoiding this same 
proble In 
The two parison dies shown on each 
side of the 
Figure 2 are 


mounted for downward extrusion. The 


square valve body in 


simply tubing dies 
blowing air is admitted thru the top 
to a bore in the mandrel. The con 
centricity of the extruded tube or pari 
son is adjusted by moving the di 
bushing. The bushings and mandrel 
tips are ¢ ich quickly inte rchangeabk 
with those of other sizes to vield 
parisons of assorted diameters and 
wall thicknesses 

As indicated in Figure 3, all inte 


ior contours of the dies should 


well streamlined. All inside surfaces 
should also be highly polished These 
factors are extremely important im 
blow molding since any defects, such 
as lines or thin areas, are greatly 
magnified when the parison is blown 
out to the shape of the mold 

rhe effect of die land length is 
exemplified by the following results 
obtained in the course of test work 
Bottle “A” was made with a 1/32” 
land and a 22° approach angle. The 
surface had a fine, crepe paper-like 
appearance and _ striations were evi 
dent. Bottle “B” was produced with a 
‘” land and a 34 approach angk 
Chis bottle was smooth and entirely 
uniform in appearance. Both bottles 
were made under the same conditions 
and to the same wall thickness with 
a 0.375” LD. bushing and a 0.250 
O.D. pin or mandrel in each cas 
Land length was obviously the con 
trolling factor. Also, these results agree 
with experience obtained in the extru 
sion of pipe and tubing from high 
density polyol fins where we consid 
an 8:1 ratio of land length to wall 
thickness as 


good extrusion 


probably a minimum tor 


Molds, Platens, and Cut-Offs 
The split move in 
] 


directions only, immed 


molds used 


horizontal 


DIFFICULT MIXING AND DISPERSION 
PROBLEMS ARE SOLVED WITH THE 


PRODEX HENSCHEL MIXER 


The PRODEX-HENSCHEL MIXER, successfully used in 
many installations here and abroad, performs inten- 
sive dryblending and thorough dispersion of colors, 
pigments, fillers, stabilizers and/or plasticizers with 


plastics powders or granules. 

It permits, if desired, the mechanical (frictional) 
heat-up of plastics powders faster and more uniformly 
than by conduction or radiation. 

The unique principle of fluidizing dry powders so 
that they can be mixed like liquids, plus controlled 
shearing action, result in mixing quality and speeds 
heretofore not obtained. 


ARRANGE FOR A DEMONSTRATION 
Investigate how it can increase the efficiency 
of your process. 


Write for illustrated bulletin M-1. 


PRODEX CORPORATION : FORDS, NEW JERSEY > Phone: HILLCREST 2-2800 


SS 
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NEW! 


HIGH TORQUE 
GEAR REDUCER 


makes the difference 





we 


K AT THE Sf 


HORSEPOWER RATINGS 


Many materials with a low viscosity can be 
run at high screw speeds without danger 
of overheating. Others, with high viscosity, 
must be run at lower screw speeds and 
require higher torque. 

The new PRODEX HT EXTRUDERS per- 
mit you to run both extremes at maximum 
horsepower efficiency and output because 
of their high torque gear reducer with 
change gears. 

See the new PRODEX HT EXTRUDERS 
perform with your own materials in our 
customer service laboratory. Write or 
phone for an appointment. 





EXAMPLE 1 


y 


The new 242” Propex HT ExTRUDER 
with a 25 HP Dynamatic drive and 
gearing for 200 rpm speed, read- 
ily delivers 250 Ibs/hr of plasti- 
cized PVC. For rigid PVC, change 
gears for 120 rpm max. screw 
speed are used to produce 150 
lbs/hr at 80 rpm. Without the 
change gear provision, a 40 HP 
motor would have been necessary 
to provide adequate torque for the 
rigid PVC. Consequently there 
would be a higher initial cost, 
together with a severe waste of 
power under all conditions. 


PRODEX CORPORATION 


FORDS, NEW JERSEY 


Phone: HILLCREST 2-2800 * 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 


Licencee for European Common Market and Austria HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 


PRODEX 


IT IS STRONGER 


Greater horsepower and 
idolaepel-mer-]er-1eane, 


IT HAS CHANGE GEARS 


More efficient use of 
horsepower 


IT IS ALL HERRINGBONE 


For longer life; for silent 
efficient operation 


EXAMPLE 2. 


The new 4%” Provex HT 
EXTRUDER, equipped with a 75 
HP Dynamatic drive and gear- 
ing for 90 rpm max. screw 
speed, turns out 650 Ibs/hr of 
high impact polystyrene with- 
out predrying. In order to run 
polypropylene M.!. 0.2, change 
gears for 65 rpm max. speed 
are used to deliver about 500 
lbs/hr of this material. Without 
change gears, this machine 
would need a 125 HP drive, 
which would result in a sub- 
stantial horsepower waste. 


—in design and 
performance 
ALWAYS A YEAR AHEAD 





designed for blow molding. Sharp 
angles should be avoided. All corners 
ribs, etc. should have radii to mini 


mize thinning or molded-in stresses 


a 


BRASS 
BUSHING 


If a very smooth surface is desired, the 
cavity should be polished to a 2 RMS 


finish. Various other finishes or tex 


aes 


tures can also be incorporated into the 


4»; 


mold to give decorative effects and/or 
additional utility to the finished items 
The cross-section of the test botth 


<i 
aa 
a a. 


a 


es 
> 


mold given in Figure 4 illustrates a 


number of different features. For test 


— 1 + + 4 + 


~ a i 


SS 


4 


ing purposes, it incorporates some ol 


the design teatures of several bottles 


‘~~ 


now being produced commercially. At 


ee ee ae 


the time it was built, it was needed to 


N p+ 


evaluat polymers for these new ap 


& 
Se 


plications It had already been shown 


\TUNGSTEN that the much-used 4 oz. Boston round 


CARBIDE bottle was too “non-critical”, i.e. that 
; ; excessively long test pe riods were r 
aa - quired because of the excellent ES¢ 

PLUG VALVE resistance of the new 0.95 density 
polyol fin copolymers Hence a num 

f valve and one die ber of fairly sharp angles wer di 
liberately designed into the body of 

SIZCS this bottle. In combination with maxi 


shape 7 und wall thicknesses which mum test temperatures and severest 
, 


ire feasi Naturally, the channeling test conditions, this design then pr 
should idequate to prevent any vided a means of accelerating a resi 
significant heat build-up in the mold screening program Thus, it was pos 
supply these « Particular attention should be giver ble to select the best resin for th 
ficient clamping to the neck and pin h-off areas, i. ipplic ations in the shortest time 
mum rojected the top and bottom of the molds, sin Apart from the sharp angles and 
l7 s the molded parts will be thicker in small radii in the body of the bottl 
these areas and more heat must b Figure 4 illustrates seve ral worthwhile 
removed features. The 4%” radius in the chim 
With the largest aluminum block area avoids the stress cracking whicl 
mold molds tried so far (about 6” x 5” x 4” IS prone to occur In the transition b 
the b'owi when closed th s” to ’ drilled tween the thick pinched section and 
the molds must channels are entirely satisfactory. For the much thinner cornet Che 3” radiu 
iin 0.002”-0.004 all symmetrical items, four vertical at the bottom of the bottle is simply to 
wnfine the pa annels located close to the mold insure that the bottle will rest Hat. The 
outs” durin cavity but spaced 90 ipart (each 1 16” wide land underneath, which i 
offset 45° from the top 
ill made of , parting line will gene! LOCATING 93) 
because alum lly take care of — the PIN HOLES 8400 
it conductor, ¢ thinner areas in our molds % “i 
idequatels | | Phese vertical channel ————————— 


ly } At 


should be connected 


ithough sore horizontal channels ke 


runs, st 


cated is cl S¢ as possib] 
ng wd building mold to th neck area the 
pol olefins. great care pinch-off and any othe 


time 


| be taken to insure pertect mol thicker sections. Even with 


ind perfect alignment of th smaller items, more than 
vith Any misalignment . one set of horizontal chan 
closure will result in thinnin nels in any Ore 
be indicated 
] o ; 
material cools more The design of the mold 
cavity will be determined 


by the part desired. Hov 


} the mola is not achi al 
» the high hoop stre wala x w M be 


the mold parting linn Ap 


~ 5 SPACES @ 150 =.750 


hese lines where intimat 


Casic!l to 


mold good parts if the 


| 
he internal air pre 
irt itself is properly 


) 
und shrinks the W ill | 


} 
| SISO IISS: 


——— 
{ 


} 
} 


vill be thinned out across these narrov 

mes where heat has been kept 
The requirements for mold channel Figure 4. Design 
r are difficult to define because of test bottle mold 


3” RAD 
1.955 DIA 


SPE JOURNAL, JUNE, 1950 








RIGHT CUT-OFF 
RIGHT MOLD OPEN 
RIGHT BLOW 

RIGHT MOLD CLOSE 
VALVE LEFT 

LEFT CUT-OFF 
LEFT MOLD OPEN 
LEFT BLOW 

LEFT MOLD CLOSE 
VALVE RIGHT 


4 5 6 
TIME , SECONDS 


Figure 5. Typical cycle with alternate flow to two die 


relieved by 0.003” in each mold half 
over the center % of the land prov ides 
for easy removal of the short pinch-off 
tail”. But even a short tail may adhere 
to its own or other bottles when hot 
and so the cavity below is intended to 
flatten and cool that tail. To do this 
the ce pth perpe ndicular to the plane 
of the 
twice the thickness of the parison wall 
Regarding the neck at the top of this 
same bottle, the dimensions given ar 
to fit a No 

The final operation in the blow 


paper should be only about 


22 cap 


molding unit is the cut-off and delivery 
of the parts to the outside. We usé 

actuated by a 1 
stroke 


to cut the parison at the die face im 


spring steel blade 


diameter air cylinder with a 4 


mediately after the part is blown and 
the split mold opens These cut-otts 
may be seen, projecting through the 
sides of the cabinet at right angles to 
the direction of platen travel, in Fig 
cut-olfts, the 


parts drop onto a central conveyor belt 


ures 1 and 2. From th 


which delivers them to an external 
chute 


18 MiL WALL BOTTLE 
65°F MOLD TEMP. 


65 ——_-_-— —— 
6.0 
55 
5.0 


1s eT 


40 


% SHRINKAGE 


3.5 
3.0 


WALL 
” >> ane 


2.0 











1p U1 1 1 t — 
325 375 425 475 60 280 


STOCK TEMP.- °F 


18 MIL WALL BOTTLE 
425°F STOCK TEMP. 


ee 


inhaled 


MOLD TEMP. -°F 


Control Cabinet 
All function 


unit are controlle m the 
portabl console » be seen 


left in Figure 1 band heat 


located along all les f the | head 


controlled in 
ones by the three proport 


ind around the dies 


struments across the top panel. Read 
ngs from the stock temperature ther 
mocoupl s for the same three zones are 
indicated on another panel 

extruder 


Che steps in the 
may be controlled inually by pus! 
buttons on the panel of th 
console or complet wutomatically 
with the timers in the cabinet unde: 
neath. Multiflex Reset Timers, manu 
factured by the Eagle Signal ¢ orp 
were used These | ( ilibrated 


lit i O.1 sec 


Vernier scale pro 
idjustment in any step of the cych 
typical program ol + 

or 10 seconds for 

is illustrated by a bar 

>. Note that ther 


65°F MOLD TEMP 
425°F STOCK TEMP 


7 








| 
I | WALL 
| 


120. 3612 16 20 24 28 32 
WALL THICKNESS 


Figure 6. Effect of stock temperature, mold temperature and wall thick 
ness upon shrinkage in both neck and body of test bottle 
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between “Blow” and Mold Open 
for each mold. This allows time for th 
blowing air to exhaust from the 
molded part and so preve nts possible 
deformation of the parts The cycle 
may be increased or decreased only 
by changing the “Blow time Phe 
other steps in the cycle are essentially 
determined by the characteristics of 


the machine 


Stock Temperature 


Creme rally stoc k 
bout 400°] 


mum quality at good molding rat 


temperatures ol 


will vield parts of opt 


lemperatures from 300 to 500°] 
re feasible but these extremes should 

used only to meet unusual re 
auirements. For example, in blow 
molding parts with very thick walls 
it might be advantageous to go to 
tock temperatures below 400°F in 
rder to reduce the amount of heat 
removed. Surtace 


better on 


vhich must be 


moothness tends to be 


thicker parts, anyway, and so a fast 
cle could be achieved without sacri 
ncing ippearance 
As a rule, when the stock te mpera 


IS Ncreas d 


1. Surface smoothness and gloss are 
improved 

2. Less blow pressure is re¢ uired to 

p! duce good parts 

Cycle time must be increased 

!. Shrinkage of the part 
creased 

] 


Parison swell is decre ised 


The first graph in Figure 6 shows 
the effect of stock temperatures on the 
shrinkage of the test bottle detailed 

Figure 4. “Neck” refers to measure 

nts across the sealing ring the 
0.931” dimension in the mold, while 
Wall” refers to measurements across 
the body of the bottle, the 1.830” 
lametet it the location where this 

mension is given for the mold. It will 


be noted that the 


ck area is considerably higher than 


shrinkage in the 
the body. This may be explained on 
the basis of the hoop stresses devel 

| during molding. Thus, for this 
particular bottle, the 
the body is four times greater than in 
the neck. Hence, the normal contrac 


tiol during cooling is ottset by hoop 


hoop stress Ith 


stresses much more in the body thar 


the neck 
[here was no indication tound of 


ulverse ettect on pin h-off as the 
] 


| | 
mcreasea al 


tock temperature IS 
thougl this effect has been 
for lower density polyethylenes Con 


\ ibly very slow ( ling 


re porte dl 


machines 
which leave the end of the parison ex 


mid-air for extended periods 


produce parts with t Wwe ik 


613 





WALL THICKNESS 








65°F MOLD TEMP. | 
425°F STOCK TEMP | 





MINIMUM BLOW TIME ,SECONDS 
Figure 7. Effect of wall thickness on minimum cycle for acceptable 


bottles 


pinch-off because of oxidation on the 
surface of the molten parison 

The obvious importance of stock 
temperature in good blow molding 
practice dictates a need for melt o1 
stock temperature thermocouples in 
the melt stream. The metal tempera 


ture indications normally availabk 


provide a good operating guide but 
only after the 


been established for each 


optimum conditions 
have once 


item 


Mold Temperature 

fap water will generally provide 
adequate mold cooling for good cycles 
but we have a chiller available for 
xpe rime ntal work Since Our Incoming 
water will sometimes reach 85°F in 
the summer. In going down to actual 
mold metal temperatures of 30°F un 
der sustained operation, no advers« 
effects on the quality of the parts pro 
duced were noted provided that suit 


\ high I 


faster blow is needed with 


able adjustments were made 
and or 
colder molds to obtain good wall uni 
smoothness, 


formity and surface 


especially with thin-wall items. Low- 


ering the mold temperature has the 


ivilowing effects 
1. Cycle time is decreased 
2. More blow pressure is required 
tor good parts 
3. Shrinkage is decreased 
rhe second graph in Figure 6 shows 
the effect of mold t mperature on the 
shrinkage of a test bottle 


as ce SC ribe d above 


determined 


Blow Pressure 
The blowing pressure and rate of 
blowing are very important when blow 
molding high density polyolefins. In 
sufficient blow pressure may result in 
rough surfaces on the part slow cool 
ing, and non-uniform walls. Even 
more apparent will be a thinning at the 
mold parting line, plus a distortion of 
the item when excessively low pres 
sures are employed. For example 
when running test bottles with a 20 
mil (0.020”) wall and using 425°1 
stock plus a 65°F mold, thinning and 
distortion became rapidly less ap 
parent as the blow pressure was in 
creased above 10 p.s.i.g., and it dis 
appeared’ entirely at 
about 60 p.s.i.g. As a 





THEORETICAL PARISON WEIGHT, GRAMS/INCH 


3 


ACTUAL PARISON WEIGHT ,GRAMS/INCH 


guide, it may be said 
that highe r blow pres 


sures are needed with 


1. Thinner walls 
2. Lower stock tem 

peratures 
3. Lower mold tem 


peratures 


Figure 8. Effect of die 
opening on degree of 
“swell.” 


Wall Thickness 


Che minimum blowing, i. 
time of a part is naturally governed 
by the wall thickness. Figure 7 shows 
a plot of wall thickness vs. minimum 
blow time for acceptable bottles, with 


. cooling 


other conditions held constant. This 
data was obtained by starting with a 
long cycle and progressively decreas 
ing the cycle in & second increments 
until the test bottles first began to di 
form from lack of sufficient cooling 
The minimum time before deforma 
plotted 
average wall thickness in the body of 
the bottle. The neck and _ pinch-ofl 


areas were, of course, two to three 


tion was then against the 


times thicker 

Since wall thickness governs cooling 
rate, it may also affect shrinkage. The 
third graph in Figure 6 gives our r 
sults for this variable, with the shrink 


age measured as described previously) 

The average wall thickness for any 
one mold is determined by the cross 
sectional area ol the parison Phis in 
turn, is related to the annular opening 
in the die by the degree of “swell o1 
expansion which occurs as the parison 
issues from the die. Hence, it is essen 
tial to have some information on the 
degree of “swe Il” to be expec ted when 
designing a die for a part with a 
specific wall thickness. By weighing 
the parisons extruded with various an 
nular openings and plotting these 
figures against the calculated weight 
of theoretic al parisons trom the Sallie 
dies, assuming no “swell” or draw 
down, a measure of “swell” is obtained 
Figure 8 is a plot of this type, indi 
cating the results to be expect d with 
high density polyolefins over one 
specific range of conditions. The fixed 
conditions in this case were: 0.375” 
I.D. die bushing, 425° melt tempera 
ture, and a %” to 1” per second ex 
trusion speed The O.D. of the pin 
mandrel) was changed to vary the 
annular opening. Under these condi 
tions, the degree of “swell” was about 


Under 


results 


2:1 over the range measured 
other different 
might be obtained. Generally, th 
“swell” will decrease with 


conditions, 


degree ot 
Increasing parison diameter 
Higher stock temperatures 
Lower extrusion rates 


Longe die lands. 


edited by 
Bruce H. Maddock, 
Union Carbide Plastics Co 
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Packaging Notes 


Molded polyethylene containers w} 
be hermetically sealed by automa 

packaging machi ! 

for frozer illed foods. The 


icontainers ;: 


Safety snap-on caps 


ovel licine bottl! 


Newspapers in heat-sealed polyethylene 
ba g mailed to suseri 


I 


Roll stock, pre-printed with subscriber's name and 
address, is automatically heated, cut, indexed 
and placed on the bags by the labeling attach 
ment. The thermo-plastic coating of the label 
adheres firmly to the polyethylene bag 


The pre-formed 
lene bags pern 
flat, facilitating 
hipping 

Newspaper official ort that 

polyethylene bags 
against rough handling 
and weather. They ag that the im 
proved appearance of tl r should 
have an influence on cu orders 


protect pap 


of mail subscriptions. 


‘ now available 


bers 


U.S.1. Introduces Three New Polyethylene 
Blow Molding Resins 


New PETROTHENE Resins Produce Bottles of Excellent Appearance, 
Are Easy to Process 


U.S.I. has developed three new PETROTHENI 
properties particular! 
Two of the resi also be ised ) 
evaluated by U.S.I.’s ilvmer Service I 
fully field tested. 

PETROTHENE 101 and PETROTHENE 102-2 can be used in both blow mold- 


polyethylene resins with 
ividual blow molding requirements 


r injection molding. All have been 


] ted to ind 
fi 


Peer] 


Each 
ind prod 
pearance, 


} 
and excellent 


Lower Cost Per Container 
High stiffnes 
‘ stance are the } 
PETROTHENE 101 (der 
‘ 2 0) Thi 


) 


rusion blow molding machine in operation at 
Her t , ) U.S.1 Polymer Service Laboratories, used for 
knes ind nse ri t ve valuating the new PETROTHENE molding resins 


lig 
mila 
nly used for 
The stress © 
THENE 101 was 
shelf-life test 
molded of the 
detergent and 
for 4 montl 
failures ever 
were begin} 


Small Bottles a Natural 


excellent low-te 


of PETROTHENI 
It index-3.0) 


sion 


Carboys For Chemicals 
High flow rate the 
PETROTHENI 
elt index-2.0). TI 
particularly useful 
pieces 6 to 20 oz. o1 
Because PETROTHEI 


highly impermeabl 





Data Available On Silk Screen New Twin-Station Machine For 
Printing Machines Versatile Blow Molding 


A manufacturer of m: nes for dire¢ ow 4 


ion blow molding 
printing on polyethy 

other containers 

describing the cor 

ment. The mact 

matic and sem 

flat, cylindrical 

and even o1 

Multicolor 

ing one < 


before applying the next. 





exceptional moisture and grease resistance 


POLYETHYLENE-COATED KRAFT OPENS UP 
NEW OPPORTUNITIES FOR CORRUGATED BOARD 


Polvye tny le ne-¢ oated cor 
conventional corrugating equipment 


corrugated into many new packaging 


ie container 


produced on 
is extending the 


rugated board 


board has exceptional moisture 


and grease resistance and a glossy, non-abrasive line 


surface tha 
Extruders who prod 
liner boa 
HIGH PRODUCTION RATES 
drawdown properties, pe 
EXCELLENT ADHESION 
tion 
NO ODOR 
aging applica 


U.S.L. for infe 


rd can get the 
U.S.I. PETROTHENE® poly 


t will not scratch or mar package contents 


ice polyethylene-coated kraft 
se extra advantages by using 


ne resins: 
PETROTHENE resins have good 
‘rmit extrusion at high speeds. 
with minimum hot melt oxida- 


it consideration in many pack- 


rmation on PETROTHENE resins 


suited for coating kraft liner board. 





Packagers are investigating polyethylene-coated cor- 
rugated board for applications like these: 


Bulk shipment of meat, where moisture and grea: 
interiors reduce weight loss of the meat and keer 
from weakening the carton 
Shipment of furniture and other hard goods, where 
sion damage from the container has been a probler 
Bulk bakery and confectionery shipments, where at 
of grease-wickage makes containers suitable for reusé 
point-of-sale displays 
th 


In concrete construction forms, where the polyet 


coating acts as a release agent 








US Jxpusteiat cuemicats co. 


Division of National Distitiers and Chemica! Corp 
99 Park Ave., New York 16, N. Y. 
Branches in principol cities 





FEELS DRY... 


top compatibility 


with FLEXOL 
PLASTICIZER 
EPO 


No oily film... no dirt pick up. These 
are the big advantages CARBIDE has 
built into FLEXxoL Plasticizer EPO. 

This premium-grade, high-molecular- 
weight, epoxy plasticizer demonstrates 
its top-level compatibility in vinyls even 
after hundreds of hours of rigorous test- 
ing. FLEXOL EPO gives your viny! prod- 
ucts full sales appeal at purchase, and 
lasting satisfaction in use. 

Only two to seven parts of FLEXO! 
EPO per 100 of resin are required for 
stabilizing purposes. For dual use as 
a stabilizer-plasticizer, concentrations 
of only 10 to 50 per cent of the total in- 
gredients are needed. Primary plasti- 
cizers such as FLEXOL DOP can be used 
easily with EPO. 

FLEXOL EPO and other members of 
CARBIDE’s big family of vinyl plasti- 
cizers are readily available in money- 
saving compartment tank cars and 
trucks, carloads, truckloads, and drums 
in LCL shipments. 

For prices and full specifications on 
FLEXOL EPO, call the CARBIDE Techni- 
cal Representative in your area. O1 
write: Union Carbide Chemicals Com- 
pany.Divisionof UnionCarbideCorpor 
ation, 270 Park Ave., New York 17, N.Y. 


| 1 Union Carsip gistered t 


UNION CARBIDE 
CHEMICALS COMPANY 


UNION 
CARBIDE 
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STANDARDS 
FOR PLASTICS 





National Bureau of Standards 











International 


Standards for Plastics 


he International Organization for 
Standardization ISO is the 
world’s clearinghouse for the 
international stand 
1946 with head 


quarters in Geneva, Switzerland, its 


development of 
ards. Organized in 


membership consists of the national 
standard is bodies of 44 countries. The 
Standards Association, a 
federation consisting of 110 technical 


American 


societies, trade and business associa 
tions, professional organizations, and 
consumers groups and over 2200 in 
dividual American companies, is the 
United States member of ISO 

The ISO conducts its standardiza 
100 tech 


v 
gamut 


tion activities through some 
nical committees covering the 
# industrial materials, commodities 
and equipment The member bodies 
of ISO can elect to be Participating 
Members, Observer Members, or Non 
members of a technical committe« 
The P-Member bodies designate indi 
viduals to represent them at meetings 
of the technical committees and _ to 
serve as members of working groups 
that prepare Draft Proposals for con 
sideration by the technical committees 
When a Draft Proposal is approved by 
the technical committee and by a ma 
jority of the participating m« mbetr 
bodies, it becomes a Draft ISO Recom 
mendation. It is then submitted by the 
ISO Secretariat in Geneva to all ISO 
member bodies for consideration 
When it is accepted by 60 percent of 
the ISO member bodies voting and by 
the ISO Council, it becomes an ISO 
Recommendation; if accepted by all 
the ISO member bodies, it becomes 


an ISO Standard 
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The ISO work on plastics is done 
Committec 61 Che 


member body the 


by rechnical 
United States 
American Standards 
secretariat for ISO, TC 61 and as such 


is responsible for calling meetings of 


Association, 1s 


the technical committee and for pro 
cessing its documents and minutes 
rhe first meeting of ISO. TC 61 was 
held in New York on S« ptember 18-19 
1951, with 7 Australia 
France, Netherlands, Sweden, Switzer 
United Kingdom, and United 


represented by 24 de legates 


countries 


land, 
States 

16 trom U.S five items were dealt 
with at that meeting (« quis alent terms 
deflection 
heat, water absorption, and condition 
In sub 


flexural properties unde 
ing and testing atmosphere s 
sequent years meetings have been held 
in Italy, Sweden, England, France 
Netherlands Switzerland United 
States, and Germany. The latter meet 
ing at Munich, October 26-31, 1959 
was attended by 111 delegates from 18 
countries; over 50 items pertaming to 
test methods, recommended practices 
for molding specimens, and nomen 
clature were considered by the work 
ing groups. A new working group on 
specific ations decided to initiate work 
on phenolic molding compounds rigid 
PVC compounds, and industrial phen 
olic laminates. The specifications will 
be limited at this stage to selection of 
the properties to be included and the 
test methods and specimens to be used 
to measure them; limiting values for 
the properties wil! be considered later 
The next meeting of ISO/TC 61 will 
be held in Prague 

October 17-22, 1960 


Czec hoslov akia 


Che Participating Members _ of 
ISO, TC 61 now include 21 countries: 
Australia, Austria, Belgium, Czecho 
slovakia, Finland, France, Germany, 
Hungary, India, Israel, Italy, Japan, 
Mexico, Netherlands, Poland, Rum- 
ania, Sweden, Switzerland, USSR 
United Kingdom, and United States 
lhe Observer Members represent 14 
Bulgaria, Chile 
Denmark, Egypt, Greece, New Zea- 
land, Norway, Pakistan, Portugal 
Spain, Turkey, Union of South Africa, 
and Yugoslavia 

Che productivity record of ISO /T¢ 
61 is outstanding in the ISO, accord 
ing to the ISO General Secretary, M1 
Henry St. Leger. The list of ISO 
Recommendations and Draft Propo 


countries: Burma, 


sals for Plastics, given at the end of 
this report, shows that 9 ISO Recom 
mendations have been published, and 
that 23 Draft ISO Recommendations 


we pending, of which 14 (items 10 


through 23) are ready for approval 
by the ISO Council for publication. In 
addition, 6 Draft Proposals are now 
out for consideration by the partici- 
pating member bodies for advance- 
ment to the status of Draft ISO Re- 
commendations 

The American Standards Associa 
tion relies on USANC, the U.S.A. Na 
tional Committee for ISO, TC 61, for 
advice on technical and policy mat 
ters pertaining to the operations ol the 
international committee on plastics 
USANC is organized as Subcommitte« 
XXI of ASTM Committee D-20 on 
Plastics; in addition to members of the 
latter committee, Subcommittee XXI 
includes representatives of the Manu 
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facturing Chemists Association, So 
ciety of Plastics Engineers, and So 
ciety of the 
tie-in with the experienced personnel 
of ASTM Committee D-20 is advan 
tageous in that the ASTM methods are 
presented to the ISO/T¢ 


individuals 


Plastics Industry. This 


61 working 
groups by thoroughly 
conversant with the details and back 
ground of these methods; thus many 
ASTM 
basis for the counterpart ISO methods 
listed in the 
ASTM members who are participating 
in the activities of the ISO plastics 


committee are able to pass along to 


methods have served as the 


ippendix Conversely, the 


the D-20 sections and subcommittees 
information regarding the latest de 
velopments m test procedures and 
equipment origmating in other coun 
tries 

Furthermore, the Draft ISO Re 
commendations are sent to letter ballot 
of all ASTM Committee D-20 mem 
bers, thus informing them regarding 
the forthcoming international stand 
D-20 
members with an opportunity to pre 
sent their comments to USAN( 


must obtain a national consenus on the 


ards Chis also provides all 


whi h 


proposed international standard and 
recommend to ASA how the U.S.A 
member body shall vote on the docu 
ment 

Another ISO activity of interest to 
the plastics industry is the work of 
Subcommittee 6 on Pipes and Fittings 
of Plastic Materials for the 
of Fluids, which is part of ISO, TC 5 


rransport 


covering all types of pipes and fittings 
Dratt ISO Recommendation No. 282 
Pipe s of Plastic Materials for the 


lransport t Fluids, has been pre 


pared by ISO I¢ ) S( 6 


ment p! wides for standard external 


diameters in millimeters and standard 


This docu 


nominal pressures (working pressures 
kgf. cm’. It is intended 
guide to manufacturers 
ind uset nd as a basis for specifi 
standards for a given material or a 
definite field of 

American Standards 


been only an Observer 


application. The 

Association has 
member of 
ISO TC 5,/SC 6, but is now consider 
ing a change to the status of Partici 
pating Member in response to recom 
mendations from various groups in the 
United States 

World 


pe nd to an 


progress and stability de 
extraordinary degree on 


World trade, in turn, is 


almost wholly dependent on unified 


world trade 


international standards. The barriers to 
interchange of essential goods and set 


vices between countries can be ré 


moved only if countries understand 
each other technically and commer- 
cially. They must speak the same lang 
uage in buying, in selling, and in 
administering customs The Inter 
national Organization for Standardiza 
tion is the place where nations meet 
in a cooperative effort to develop this 
commercial 


common technical and 


language 


Appendix 
ISO Recommendations and Proposals 
for Plastics 
l. ISO-R 59-1958: Percentage of 
acetone soluble matter in phenolic 
moldings 
ISO. R 60-1958: Apparent density 
of molding material that can be 
poured from a specified funnel 
ISO R 61-1958: Apparent density 
of molding material that cannot 
be poured from a specified funnel 
ISO R 62-1958: Water 
tion 
ISO-R 75-1958 
deflection under load 

6. ISO/R_ 117-1959 
absorption 
ISO/R_ 118-1959: Methanol-sol 
uble matter in polystyrene 
ISO-R 119-1959: Free phenols in 
phenol-formaldehyde moldings 

9. ISO/R 120-1959 
and ammonium 


absorp- 
I< mperature of 


Boiling water 


Free ammonia 
compounds — in 
phenol-formaldehyde moldings 
Draft ISO 'DR 177 
valent terms 

Draft ISO DR 186: Bulk factor 
of molding materials 

Draft ISO'-DR_ 187: Free am 
phenol formaldehyde 


List of equi 


monia in 
moldings qualitative method 
Drait ISO. DR 188: Percentage of 
styrene in polystyrene with Wijs 
solution 


Draft ISO,/,DR_ 189 


number of poly vinyl chloride 


Viscosity 


resin in solution 
Dratt ISO, DR 190: Resistance of 
plastics to chemical substances 
6. Draft ISO/DR 191 Loss of 
plasticizers by the activated ca 
bon method 
Draft ISO. DR 192 
plasticizers 
Draft ISO/DR_ 193 
properties of rigid plastics 
Draft ISO/DR 213 
pact resistance of rigid plastics 
20. Draft ISO, DR 214 


resistance of rigid plastics 


Migration ol 
Flexural 
Charpy im 


Izod impact 


* Copies of published ISO Recommendations 
items 1-9) can be purchased from the Ameri 
can Standards Association for a nominal sum 


dependent upon the number of pages 


21. Draft ISO'DR 215: Incandes 
cence resistance of rigid self-ex 
tinquishing thermosetting plastics 
Draft ISO, DR 216: Thermal sta 
bility of poly(vinyl chloride) and 
related 
compounds by the Congo red 


copolymers and__ their 


method 
Draft ISO DR 217 
bility of poly(vinyl chloride) and 


Thermal sta 


related copolymers and their com 
pounds by the discoloration 
(Second Draft 

Bleeding of 


method 
Draft ISO. DR 218 
colorants 

Draft ISO. DR 316: Standard at 
mospheres for conditioning and 
testing plastics 

Draft ISO/DR 317: Melt flow 
index of polyethylene and poly 
ethylene compounds 

Draft ISO, DR 318: Compression 
molding test specimens of thermo 
plastics 

Draft ISO DR 319 


molding test specimens of thermo 


Injection 


plastics 

Draft ISO, DR 320: Compression 
molding test specimens of thermo 
setting materials 

Draft ISO, DR ?: Vicat soften 
ing point 

Draft ISO DR  ?: Viscosity num 
ber of polyamides 

Draft ISO-DR ? Acetone-sol 
uble matter in phenolic molding 
materials 

Draft Proposal 
ties 

Draft Proposal 
perature and time taken for tem 


Fensile proper 


Maximum tem 


perature to rise during the setting 


of unsaturated polyesters 

Dratt Proposal Stiffness proper 
ties as a function of temperature 
by means of a torsion test 

Draft 
natural light 
Dratt Proposal 
tificial light 
Draft Proposal 


chanical properties after contact 


Proposal Resistance to 
Resistance to ar 


Changes in me 


with chemicals 


edited by 
Frank W. Reinhart, 
National Bureau of Standards 
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Monsanto Polyethylene Big Batch Uniformity 


70 


cuts film 


extrusion scrap 


MONSANTO wwnitiator in PLASTICS 


Deerfield Plastic Company, Inc., Deerfield, 
Mass. reporting: ‘““The unique consistency and 
uniformity of Monsanto Polyethylene resin 
has reduced extrusion scrap by 50%. 


“We have reduced frequent breaks or blows, 
fish-eyes or jells. There are far fewer work 
stoppages for rethreading and machine adjust- 
ments. What’s more, our uniformly high quality 
film means consistent converting conditions 
for our customers—fewer machine jam-ups, 
fewer rejects. Result: finer film for bags and 
overwraps.”’ 

Bag-to-bag, blend-to-blend uniformity char- 
acterizes the entire Monsanto line of poly- 
ethylene resins. No matter how you use 
polyethylene—for film extrusion, coating, or 
molding—you’re assured of consistent proc- 
essing conditions. Write to Monsanto Chemical 
Company, Plastics Division, Room 777, Spring- 
field 2, Mass. 





MUEHLSTE/N 
for 


VIRGIN, 
SECONDARY 
and REPROCESSED 
MOLDING POWDERS 


e NYLON 

e ACETATE 
ePOLYSTYRENE 
ePOLYETHYLENE 
eA.B.S. COMPOUND 
ePOLYPROPYLENE 

e BUTYRATE 

e VINYL 


REGIONAL OFFICES: 
Akron *Bostone ChicagoeLos AngeleseTorontoe London 


PLANTS AND WAREHOUSES: 
Akron @ Boston e Chicago @ Detroit e indianapolis 


Jersey City @ Los Angeles @ Louisville 
11 OTHER DISTRIBUTION CENTERS THROUGHOUT THE COUNTRY 


219) 


WITH WHIBLOCK 
AUTOMATIC CONVEYORS 








Pellets or re-grinds, the air controls on Whitlock 
automatic conveyors keep your hoppers 
always loaded—never over-loaded! 

Model 1012 (shown above) features: 

@ Automatic hopper loading 

@ Rotating Venturi Tube for materials that 
tend to bridge 

@ Capacity up to 1,000 pounds per hour 
@ Self-supporting for fast, easy installation 
Whitlock conveyors are available in 24 dif- 
ferent models, pneumatic operation with 
automatic or manual controls, and capacities 
from 400 to 2,500 Ibs. per hour. Write for 
full details. 

*... or any interval you desire. 


CYctlock 
60—F 


WHITLOCK ASSOCIATES INC. 


21655 Coolidge Hwy, Ook Park 37, Michigan 
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GLASS-REINFORCED “BAKELITE” EPOXY RESINS 


Give over 5 times longer service life to vital helicopter part 


During service, the cooling air deflectors mounted is a bonus, the epoxy-glass part gives an 11% per cent 


directly on the engine of Sikorsky S-58 helicopte rs are saving in weight 


subjected to constant engine vibration. These contra Phis important new use for high-strength reint 


vanes, traditionally made of metal, suffered extensive epoxy resin points up its outstanding poter 


structural material. For further information on 
ated at their resonant frequency in a test machine BAKELITE epoxies write Dept. BM-132, Union Carbid 


Now, contravanes made of glass fiber laminated with Plastics Company, Divi 
ion of Union Carbid 


Corporation. 50 East MIDI EO)" 


treet New York 


Y. CARBIDE 


fatigue crac king after about 3 million cycles when ope! 


BAKELITE epoxy resin are being used. Why was this 


CPOXx) glass combination selected? Because of exce p 


d 
N 


tional vibration damping and fatigue resistance. Fa fn 
ay 
tigue tests—like those made on the metal contravanes I 


showed no sign of failure at 15 million cycles. And 


BaKkeLrre and Unton Cansupe are registered trade marks of UCC 
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BREEDING BETTER 


Main Office 


There's thoroughbred performance for vinyls in 
those bright drums! 


ARGUS MARK STABILIZERS give 


produc ts superior resistance to heat cold. sul 


| 
big 


your 


phide gases sunlight and many other potenti il 
Mark LI 


more 


threats to vinyls 
It oives 


is just one example 


vinyls heat and light stability 


less cost fhan any other stabilizer on the 


ARGUS DRAPEX PI 
build in 


ASTICIZERS also 


economically the 


help you 


extra 


ARGUS CHEMICAL 


CORPORATION 


633 Court Street, Brooklyn 31, N.Y 


Branch 


VINYLS EVERY DAY 


measure of quality that characterizes first-rate 
vinyls. Drapex 4.4, for instance, gives your vi 
nyls the performance of the finest epoxy plasti 
cizer—and it costs you /ess than ordinary plasti 
cizers. [ts lower specific gravity reduces 

costs by six per cent! 

If you'd like your vinyls to process better, 
check with Argus. If 


research chemists don’t have the answers 


sell faster. wear longer 
our 
they ll get them! Call or write for consultation 


technical bulletins, samples. 


New York and Cleveland 


Frederick Building, Cleveland 15, Ohio 


L. Blachford, Ltd., 977 
Salters Lane, Eccles 


Aqueduct St., Montreal 
Manchester, England 
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JOURNAL 


Every Month—the significant NEWS 





OF PLASTICS ENGINEERING 


Blow Molding - 
An Equipment Directory 


W.O. Bracken, 


Hercules Powder Co. 


he prospective purchaser is faced with a comple xity 


ot questions when considering blow molding equipment 


Che price of automatically operated integrated units (ex 
cabinet, et ranges 


truder, blower. control 


from just under $5,000 to $39,000 


compressor 
special equipment for 
unusually large, blown structures are higher in cost). If 
tools are imported there may be about 17 per cent additional 
cost for duty, freight and insurance. With machines offered 
at various prices, the 


purchaser will want to 


carefully engineer 


these 


and 


study ° 
ing and design of Blow molding 


Fast 


continual 


units cycling 
operation = are 
prime demands for profit 


able Therefore 


operation 


—an adolescent now—an adult tomorrow 


Blow molding is in an explosive expansion stage. For 


be expressed in pounds of finished item pet hour with the 
For example, a ma- 
145 eight 
from a 2-%” extruder of given L/D 


we ight ol the blown object included 


chine might produce SO one pound units, OF 


ounce structures, et« 
ratio and horsepowet 
Another 
automatic machine operation 
While most equipment manufacturers indicate 
that avail- 

able 


handling of the blown ob- 


‘ 


area for elucidation is the interpretation of 


and “postfinishing operation 
required” 
machines are 
wherein no manual 
ject Is required prior to 
going on the printing o1 
we feel that 
very few units actually are 
capable of this type op 


pac king line 


minimum maintenance 
characteristics and access 


to the 
unit are 


ability extruder or 


blowing com 
pulsory 
data 


sheets supplied by some of 


The specific ation 
the machine manufa 
turers Im many cases re 
further 


tion Dry 


quire interpreta 


cycling time 
information is indicative 
only of potential output, 
and actual production sel 
dom approaches this rate 
for obvious reasons. The 
limiting factors are pri- 


marily the cooling « apacity 


example: Last May (1959) there were about 60 opera- _ eration. This is particularly 
tions. In September of the same year, there were over _ true of the they 
100. What are the reasons? There are several. Higher are supplied currently. In 
heat-resistant polymers have recently become commer- of the demand for 
cially available; tools and machines are now available; feel cer 
and engineers in a wide variety of industries have 
seized on the cost reduction and novel design possibili- 
ties inherent in blow molding 


units as 


view 
automation, we 
tain that these refinements 
will be incorporated into 
the equipment to eliminate 


all manual handling for 


Because of the increasing importance of this process, 
the following equipment guide was prepared for readers 
of the SPE Journal. The Directory lists basic informa- 
tion about blow molding equipment, who makes it, 
where, and in most cases, much it costs. It will 
serve asa starting point for those companies asking the 
questions “ Shall we go into blow molding—and if the 
where do we get information about 


trimming, reaming, In 


spection, weighing print 


ing and packing 


1 


how definitive 


Finally, no 
statement can be made re- 
garding the patent situa 
this field. Several 
companies spell out pat 
covering this 


offer 


answer is tion in 


equipment?” 


yes, 
ents equip- 


ment and various 


throughput capacity of the 
The 


with an 


of the blowing unit and _ the 


extrusion or injection machin¢ incorporation of an 


accumulator in conjunction extruder would seem 


to offer appreciable increase in output together with greater 
versatility in control of the help to minimize 
drawdown of the tube) particularly in heavy or lengthy 


pal ison 


shots. It has been suggested that rating of integrated units 


which spells out size of extruder or other plasticizing unit 
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licensing and royalty arrangements. Other firms state they 
will hold their customers free of any infringement liabilities 
in view of their belief that none Others contend their 
equipment Is outside existing patents and that they plan to 
They also 


exists 


defend their position if any legal question arises 
feel that this position is consistent with the philosophy and 
practice of machine tool suppliers. Nevertheless, the whole 


problem is one to be considered by the moldet 
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Blow Molding Equipment Manufacturers 


American— 


Air-Formed 
Pine Street I 


Nashua New 


) " 
Products Corp 
xtension 


H un} shire 


Atlas Machine & Tool Co 
257 Hackensack St 
E. Rutherford, New 


Jersey 


Auto-Blow ¢ rp 
10] Ave 
Bridgeport, Cont 


Bishop 


Ine 

Lexington Ave 

York 17, N. 
For 


Fischer 


Barclay Industries 
120 


New 


Germany 


America 


Johann 
Battenfeld Corp. of 
959 W. Grace St 


Chicago 13, Illinois 


— Foreign— 


Alpine AG 
M iS¢ hine nf ibrik « 
Eissengiessere 


Augsbury 


Battenhield 
Maschinentabriken GMBH 
2Ib) Meinershagen-Westf 


Cermany 


stotte 
Bekum 


LOO 


Berliner Kun 
Verarbeitun 
Alt Lankwit 
Berli Lankwitz 


Germany 


Herman Berstoft 
Maschinenbau-Anstalt 
Hannover-Kleefeld 


Germany 


Engineering Co., In 
13th St 


New 


Eisler 
760 South 
Newark 3 Jersey 

International Vulcanizing 
Corp 
104 
Boston 15 
For 
Yates & The 
England 


Brookline Avenuc 
Mass 

Foster Ltd 
Blackburn 


mm 


Kautex-U. S. Sales Co 
Downing St 
Flushing 54, N. Y 

Leedpak In 

294 Fifth Avene 

New York 1, N. ¥ 


Granbull Tool Co., Ltd 
39 High St 
Kingston-On 


I ngland 


Thame Ss 


Werk: 


Industrie 
Karlsruhe, Germany 
Iwai & Co. Ltd 

C. P. O. Box 236 
lokvo Japan 

For 
Seisakusko Co 


Kato Ltd 


Japan 

Matsuda Mfg. Co 
Kleinewefers Sohne 
Joh., Maschinenfabrik 
Krefeld 
Lavarozione 
Italy 


Ltd Japan 


Germany 


Materie Plastiche 


lurin 
Lindemann 
Seit 1919 
ABT 1! 
Werkyengmaschinen 


(,eorg 
Spe v1 il 


Spritvgussmaschinen 
Postfach 172—Schoetmar 
l ippe West 


Germany 


Modern Plastics Machinery 
Lodi, New Jersey 
Moslo Machinery Co 
2443 Prospect Ave 
( leve land 15, Ohio 


Newark Plastic Machinery 
Corp 

22 Scott St 
Newark, New Jersey 
Norca Machinery Corp 
350 Fifth Avenue 


New York, N. Y 


The Rainville C 
S39 Stewart Ave 
Garden City, L. L, N. ¥ 


l udwig I ngel 
Maschinenfabrik 
Schwertberg, Austria 
distributed by 

Dol fis« o S.P.R.I 

103 Avenue de Brocqueville 


Brusse Is Belgium 


AG 
Switzerland 


Chemica 


Zurich 


Covema s.r.] 
Via Fontana 5 
Milano, Italy 


Plastics Co 
Ming Street 
Kowloon 


5369 


China 
117 

Kun 
7. <= 
Hong 


How 

long 
Box 
Kong 


P Fle sch Maschinen Fabrik 
Altenaer Strasse 10-12 
Lodensche id I Westt 


C-ermany 


John Rovle & Sons 
10 Essex St 
Paterson 3, New 
For 

Logan Engineering Co 
190] 
Chi igo 


Jersey 


Lawrence Avenue 


30, Illinois 
F. J 
5500 


Phila 


Stokes ( orp 
Road 


Penna 


Tabor 


20, 


Watson-Stillman Press Div 
Farrel-Birmingham Co., In 
Road 


N. ¥ 


Blossom 
Rochester 10 


565 


Zimmerman Machinery Co 
736 Canal St 


Stamford, Conn 


Machine | Foundry 
Ltd 
Netstal GI 


Switzerland 


wtory & 


Martin Rudolph 
Velbert (Rhid 


Cer many 
MOI 
Milan, Italy 

Negri Bossi & ( 


Via Bazzini, 24 
Milano, Italy 


Netstal AG 
Mas« hine nt ibrik & Giessere 
Netstal/Gl, Switzerland 


Norsk Extruding 
Aasheim & Rom 
Notodden, Norway 


Nov oplast 
Switzerland 


Blow Mold Die Manufacturers 


S.A.M O.R 


I ‘ ( 


A.I 


ourneuve/Seine, Paris 


Schulte-Ultex 
Arbeitsgemeinschaft 


Dusseldorf, Germany 


I Shipton & Company Ltd 
Ferndown Works 
Northwood Hills 
Middlesex, En 


r| und 
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Hermann ter Hell & Co 
Gmb. H, Hamburg, Germany 
Thermo Plastics Industry 

Co., Ltd 
lokvo Japan 

ToHo Kagaku Kogyo 
t Shiba 
Minato-Ku 


K. K 


Famauracho 1l-chome 


lokvo Japan 


Heinrich Wenigmann 
Nase hine nfabrik 
H mn Rhlid 


Germany 


Bros 
Avenue 
Ohio 


Ferriott 
Ml iwadore 
Mag idore 


Newark Die Co 
22 Scott St 


Newark, New 


Jersey 


Redman Pattern Works 
1215 Winchester 


Kansas City, Mo 


L. J 
183 Front St 


Conn 


Sommers 


Bridgeport 
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Blow Molding Equipment 


A DIRECTORY 





COMPANY NAME: 

MODEL NUMBER: 

PRICE (WITHOUT EXTRUDER): 
PRICE (WITH EXTRUDER): 
BASIC OPERATION: 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 


NO. OF PARISONS: 

MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 
MACHINE OPERATION: 


BLOW MED. TEMP. CONTROL: 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 
SOLD ON ROYALTY-FREE 
BASIS: 
PROVIDE PATENT OR 
LICENSE PROTECTION: 
OVERALL SPACE 
REQUIREMENT: 
GROSS WEIGHT: 
POWER REQUIREMENTS: 


MACHINE DETAILS: 


AIR-FORMED PRODUCTS CORI 
A250-\ 


Extrusion plus accumulator 
Fast 
80 plus of finished product 


Any multiple or fraction of 


upon piece wt 


Horizontal 
11” Wx 40° I 


Automatic, semi-automatic 


No 
Mandrel, needle 
No 

Yes 


14’ x7 
6,000 Ibs 


I,” 


extruder, 20:1 L/D 
100-150 psi air accumulat 
stroke 35.2 cu. in 


drive 


20 capacity 


AUTO-BLOW CORPORATION 
150-7 
$22,500 
$36,500 
Extrusion 
$600 
150 


100-5,000 


Horizontal 
6” O.D. x 36" I 


Manual 


emi-automatic 


automatic 


10’ x 10 
10,000 Ibs 


Air 100 psi; 220 \ } phase, 60 


ible water ' line 


diameter, variabl 
RPM. Heat elect 
20 HP motor. Cont 
10 


diameter screw 


60-9 
$15,000 
$24.000 
Extrusion 


3,600 


3,000 


50-150°F 
Mandrel 
Yes 

Ye 


8,000 Ibs 


cycles 


e screw speed up t 


water cooled 
rated 


rically 


inuously ope 


HP motor, other the 





COMPANY NAME: 

MODEL NUMBER: 

PRICE (WITHOUT EXTRUDER): 

PRICE (WITH EXTRUDER): 

BASIC OPERATION: 

DRY-CYCLING TIME/HOUR: 

CAPACITY LBS./HOUR: 

RATE-PIECES/HR. (RANGE): 

NO. OF PARISONS: 

MOLD PLATEN SIZES: 

MOVEMENT OF PLATENS: 

MAXIMUM SIZE: 

MACHINE OPERATION: 

BLOW MED. TEMP. CONTROL: 

MOLD TEMP. RANGE: 

BLOWING METHOD: 

POSTFINISHING REQUIRED: 

SUPPLY BLOW MOLDS: 

SOLD ON ROYALTY-FREE 
BASIS: 

PROVIDE PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE 
REQUIREMENT: 

GROSS WEIGHT: 

POWER REQUIREMENTS: 

MACHINE DETAILS: 


MOSLO MACHINERY COMPANY 


$27.500-$30,000 
Injection 
600 


125 


1-6 
10%” x 14%" x5 
Vertical 6° 

1 gal 
Manual, semi-automatic, automatic 
Yes 

140-180 

Mandrel 

No 


Yes 


x8 
15,000 Ibs 


cycles, 150 psi air 


220 or 440 V., 3 phases, 60 


stroke; 


injection pres 


Injection ram: 2” diameter x 8 speed 
14.9 ft./min. Capacity 41-6 oz 


sure: 20,000 psi 


F. J. STOKES CORPORATION 
$8,000 

$17,500 
Extrusion 
900 

100 


250-1,100 


semi-automatic, automatic 


mandrel, blowstick 


3.500 Ihs 


Air 100 psi, 220 V., 1 phase, 60 « 


speed 25 


15 HP. ¢ 


2%” diameter, variable 
trically, 


tent operation 


water cooled 


ycles, water 


125 RPM 


ontinuous 


heat elec 
or intermiut 





SPE JOURNAL, JUNE, 1960 





Blow Molding Equipment 





COMPANY NAME: 
MODEL NUMBER: 
PRICE 
PRICE 
BASIC 
DRY-CYCLING 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 
NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 

MACHINE OPERATION: 
BLOW MED. TEMP. 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 


SOLD ON ROYALTY-FREE 
BASIS: 


PROVIDE 


(WITH EXTRUDER): 
OPERATION: 
rIME/HOUR: 


PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE 
REQUIREMENT 

GROSS WEIGHT: 

POWER REQUIREMENTS: 

MACHINE DETAILS: 


(WITHOUT EXTRUDER): 


CONTROL: 


BOSTON PLASTIC MACHINERY, 


B 


To 100 ths. /hr high density polyethylene 


Maximum 36” long x 14° wide x 21” daylight 


l or 2 


300-1200 
Horizontal 
128 fl 


Autor 


nati 


ft nit 110-200 psi main line 


230 \ } phase, 60 cycle, 4,200 watts 


EISLER ENGINEERING CO., 
88-8-LX 
$12,500 


Extrusion 


1,000-—'4 pt. units 
4" x 8” 


Vertical—none; horizontal 2” each side 
Pint 
Manual, 


semi-automatic, automat 


Mandrel 
Yes 
No 
Yes 


,.000 ths 


» HP, 120 psi air 





COMPANY NAME: 
MODEL NUMBER: 
PRICE 
PRICE 
BASIC 

DRY-CYCLING 

CAPACITY LBS. 
RATE-PIECES/HR. 


(WITH EXTRUDER): 
OPERATION: 
TIME/HOUR: 

HOUR: 
(RANGE): 


NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 
MACHINE OPERATION: 
BLOW MED. TEMP. 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 
SOLD ON ROYALTY-FREE 
BASIS: 
PROVIDE PATENT OR 
LICENSE PROTECTION: 
OVERALL SPACE 
REQUIREMENT: 
GROSS WEIGHT: 
POWER REQUIREMENTS: 


MACHINE DETAILS: 


WITHOUT EXTRUDER): 


CONTROL: 


KAUTEX-~—lt S. SALES CO 


50 1-10 10-100 


$20,500 $26,850 $39,000 


Extrusion Extrusion 


1800 L800 1800 1800 


> 


0 66 132 


250-1500, or theoretically unlimited 


. multiforming, etc 


10%"x8! 


Vert-Horiz Vert-Horiz 


8 o7 2 ats 


Automatic Automatic 


No No 


or less 


18° 


Mandrel Mandrell Mandrell Mandrel 


No No No No 


Yes Yes Yes Yes 


Optiona Optiona 


Optiona Optional 
20’ x 16 
YOO 


S000 


water 


yhase 60 cvck 4 


15/1 


ontimuous 


l screw 
75-180 
heated 
No. 50 2” screw 13.8/1 
electrically heated 
Two 2” screws 13.8 
180 RPM 7.5 HP, elec 
Two 2” screws 13.8/1 
180° 7.5 HP, heated 
Ibs. heated plastic storage 


No. 1-10 


var 


No. 10-100 


elec 


Extrusion 


heated 
speed 


Has 


reservo 


line 
35-90 
electrically 


speed, 


ir 


io 


11-12 


LEEDPAK, IN¢ 


All-PAK 


1, 800-9,000 


0 10 
11° x 22° 
Horizontal 
Quart 
Automatic 
Yes 
100-150°F 
Needle, mandrel 
No 


Yes 


ll'x4 
2.500 Ibs 
220 \ 


} phase, 60 


18 cu. ft 
1 gal 


Air 100 psi, min 


water min 


evcles 
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- A DIRECTORY 





COMPANY NAME: 
MODEL NUMBER: 


PRICE (WITHOUT EXTRUDER): 


PRICE (WITH EXTRUDER): 
BASIC OPERATION: 7 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 
NO. OF PARISONS: 

MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 

MACHINE OPERATION: 





BLOW MED. TEMP. CONTROL: 


MOLD TEMP. RANGE: 

BLOWING METHOD: 

POSTFINISHING REQUIRED: 

SUPPLY BLOW MOLDS: 

SOLD ON ROYALTY-FREE 
BASIS: 

PROVIDE PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE 
REQUIREMENT: 

GROSS WEIGHT: 

POWER REQUIREMENTS: 


MACHINE DETAILS: 


MARTIN RUDOLPH 


B-025S B-2 


Extrusion 


400-500 10-30 


l l 

7 x 7 v 3 ‘ , 24 x 28 
Horizontal Horizontal 
16 fl. oz 66 fi. oz ».6 gals 26 gals 


Automatic Automat omat utomatic 


Mandrel 


No 


lO’ x 5 


2.000 Ibs 


Horizontal 


NEGRI BOSSI & CO 


D220 S-120 S-400 


$5,300 $3,700 Under constr 


$9,300 $4,500 


Extrusion Extrusion Extrusion 


360-1,000 


18 fl. oz 


Manual, auto Automatic 


Mandrel (4 


10’ x 10 8.2’ x 6.5 


10.000 Ibs 41.000 libs 


150 psi air, 150 psi, 
55 cu.ft./mir 8.8 cu.ft./min 


7 HE 2.5 HP 


D220 2.362” screw, variable speed, intermitte nt 
S-120 1.181” screw 2.5 
nittent 


variable spe 





COMPANY NAME: 
MODEL NUMBER: 


PRICE (WITHOUT EXTRUDER): 


PRICE (WITH EXTRUDER): 
BASIC OPERATION: 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 
NO. OF PARISONS: 

MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 

MACHINE OPERATION: 


BLOW MED. TEMP. CONTROL: 


MOLD TEMP. RANGE: 

BLOWING METHOD: 

POSTFINISHING REQUIRED: 

SUPPLY BLOW MOLDS: 

SOLD ON ROYALTY-FREE 
BASIS: 

PROVIDE PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE 
REQUIREMENT: 

GROSS WEIGHT: 

POWER REQUIREMENTS: 

MACHINE DETAILS: 


AMIGO MACHINE 
Blowmaster 

$7,000 

$11,000 


Extrusion 


50 
400-800 


l 


Horizontal 
20 fl. « 


Automatic 


Mandrel 


13,500 Ibs 
Air 60 psi water, 230 V., 3 phase, 50 cye 


Screw 15%” dia., 20-80 rpm, 5 HP motor 


COVEMA s 


$6.662 
Extrusion 
4,800 
20-65 


$50-800 


u. ft./min., water 


2%” screw, variable speed avail 
continuous operation 4 & 8 HP motors 
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Electrically 


Blow Molding Equipment 





COMPANY NAME: 
MODEL NUMBER: 
PRICE (WITHOUT EXTRUDER): 
PRICE (WITH EXTRUDER): 
BASIC OPERATION: 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 
NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 
MACHINE OPERATION: 
BLOW MED. TEMP. CONTROL: 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 
SOLD ON ROYALTY-FREE 
BASIS: 
PROVIDE PATENT OR 
LICENSE PROTECTION: 
OVERALL SPACE 
REQUIREMENT: 
GROSS WEIGHT 
POWER REQUIREMENTS: 
MACHINE DETAILS: 


P. FLESCH MASCHINEN-FABRIK 
AFBM2 


$4,200 


Extrusion 


420 


120-400 


Mandrel 


4 x 


1.500 Ibs 


NEWARK PLASTIC MACHINERY CORP 
50 

$7,500 

$13,000 

Extrusion 

900- 1,000 

5 


240-720 (twin head to 1,400 


izontal 

4" x 10° or 40 oz 
itomatic 

No 

80-150°F 

Mandrel (1 or 2 

No 

Yes 

Yes 


3.500 Ibs 


60-80 psi air, 16-40 cu. ft./min 


2” screw, 


10 HP, 


variable speed 10-95 RPM electrically heate 


continuous, electrical service as required 





COMPANY NAME: 


MODEL NUMBER: 

PRICE (WITHOUT EXTRUDER) 
PRICE (WITH EXTRUDER): 
BASIC OPERATION: 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 


RATE-PIECES/HR. (RANGE): 
NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 


MAXIMUM SIZE: 

MACHINE OPERATION: 
BLOW MED. TEMP. CONTROL: 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 


SOLD ON ROYALTY-FREE 
BASIS: 

PROVIDE PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE 
REQUIREMENT: 

GROSS WEIGHT: 

POWER REQUIREMENTS: 


MACHINE DETAILS: 


2-Mold 


IWAI & CO. LTD 


tor KATO SEISAKUSKO CO., LTD 


4-Mold 6-Mold 


$2.160 $3,480 $3,480 


$4,060 $5,410 $5,950 


Extr Extrusion Extrusion 


15-17 Ibs 10-12 Ibs 


180-540 180-72 1080-1680 


2 x 6 


Automatic 


5.500 lbs 4.000 lbs 4.000 Ibs 


HP compr HP 4 HI 


2-Mold 2” screw, 10 HP 
electrically heated 
‘-Mold 2° 4 speed 
electrically heated 


6-Mold 1% HP 


electrically heated 


4 step variable, 


screw, variable, 3 HP 


screw, 2 4 speed variable 


LTD. for 
co 


IWAI & CO 


MATSUDA MFG LTD 


BME-50 SBM-30 BM-6 SBM-1 


$6,550 


$8,860 $6,190 


Ext Ext 


ba x 10%" 7” x 7% "x4 


Manual 
Semi-Aut 


Manual, Manual Manual 
Semi-Auto, Semi-Auto, Semi-Auto 
Auto Auto Auto 


Manual, 
Semi-Auto, 
Auto 


HP. Comp.% HP % HP % HP 
5 HP motor 
2 HP motor 
stroke, 5 HP 


BME-50 
SBM-30 
BM-6 


screw 


\%” screw, 


" ram, 9° pump, 1,000 psi 


min 


stroke HP 1,000 psi 


pump, 


ram, 6" 
min 
stroke, 2 


BM-1 
gals 


> 
l 
5 
$5 gals 
b] 
, 
5 


SBM-1I *" ram, 8” HP motor 
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- A DIRECTORY 


COMPANY NAME: BARCLAY INDUSTRIES, IN¢ rHE RAINVILLE CO 
for JOHANN FISCHER 


MODEL NUMBER: BM 500 BM 500S BM 2000 BM 5000S] Blow-O-Matic 
PRICE (WITHOUT EXTRUDER): 57,930 $8,640 $8.859 | 

Prices include Molding Mechanis ( 

trusion head & Hyd. Syst 


PRICE (WITH EXTRUDER): 3,800 $14,800 $14,868 $20,000 
, s include Extruder and emperature controllers 
, hopper, etc 


BASIC OPERATION: Extrude Parison-Neck Up i 
DRY-CYCLING TIME/HOUR: 1 sec 1 sec l 1.2 
CAPACITY LBS./HOUR: 88 88 154 
RATE-PIECES/HR. (RANGE): 960-3800 160-1800 100-900 120-600 
720-3600 240-1200 
NO. OF PARISONS: l or 2 
Optional 
MOLD PLATEN SIZES: 5.2 7 10.3 x 8.7 
MOVEMENT OF PLATENS: Hydraulic 


Fixed 
Horiz 





MAXIMUM SIZE: pia 
Length 7 im 8.7 
Depth Width 2.95x7.9 in 


MACHINE OPERATION: lraulic Hydraulic 
BLOW MED. TEMP. CONTROL: NoRFA REGULATOR 
MOLD TEMP. RANGE: 50 to 450 degrees I 


BLOWING METHOD: The BM 500. 500S and 2000 


with either mandrel or nee 
ped for use with both 


POSTFINISHING REQUIRED: ) No 
SUPPLY BLOW MOLDS: 


SOLD ON ROYALTY-FREE 
BASIS: 

PROVIDE PATENT OR 
LICENSE PROTECTION: 

OVERALL SPACE It is most desirable 
REQUIREMENT: —— ae 

GROSS WEIGHT: 4.200 Ibs 5.060 Ibs 

POWER REQUIREMENTS: 18.2 KW 18.2 KW 

MACHINE DETAILS: 


nodels are suitable for 
vith finished “neck” dimens 
eaming operations. All oper 
ial or fully automatic by select 


COMPANY NAME: NORSK EXTRUDING rHERMO PLASTICS INDUSTRY CO., LTD 
MODEL NUMBER: 0 Hand 
PRICE (WITHOUT EXTRUDER): | 58.000 $810 
PRICE (WITH EXTRUDER): $1,540 
BASIC OPERATION: ion Extr 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGE): 550-800 
NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 
MACHINE OPERATION: 
BLOW MED. TEMP. CONTROL: 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: 
SUPPLY BLOW MOLDS: 
SOLD ON ROYALTY-FREE 
BASIS: 
PROVIDE PATENT OR 
LICENSE PROTECTION: 
OVERALL SPACE 
REQUIREMENT: 
GROSS WEIGHT: 
POWER REQUIREMENTS: 
MACHINE DETAILS: 2%" extruder required; continuo ti a2 } non, om, eH 





40 Hand 


$1,090 
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COMPANY NAME: I LTD 
MODEL NUMBER: 
PRICE (WITHOUT EXTRUDER): 
PRICE (WITH EXTRUDER): 
BASIC OPERATION: 
DRY-CYCLING TIME/HOUR: 
CAPACITY LBS./HOUR: 
RATE-PIECES/HR. (RANGI 
NO. OF PARISONS: 
MOLD PLATEN SIZES: 
MOVEMENT OF PLATENS: 
MAXIMUM SIZE: 
MACHINE OPERATION: 
BLOW MED. TEMP. CONTROI 
MOLD TEMP. RANGE: 
BLOWING METHOD: 
POSTFINISHING REQUIRED: No 
SUPPLY BLOW MOLDS: Yes 
SOLD ON ROYALTY-FREE 

BASIS: 
PROVIDE PATENT OR 

LICENSE PROTECTION: 
OVERALL SPACE 

REQUIREMENT: 
GROSS WEIGHT: 
POWER REQUIREMENTS: 
MACHINE DETAILS: 


SHIPTON & COMPANY 


Various 


40-80 fl. oz.-15 gal 


Semi or automat 


Mandrel 





What's in the Offing in Blow Molding? 


What can we look forward to as logical developments in 
this field? 

Equipme ntwise, the integrated plastic izing and-blowing 
mechanism will undergo extensive refinements to improve 
control of the and during the blowing 
Means 
and or long extruded tubes 
idly, with faster entrapment action to minimize stretchout 


pal ison prior to 


step to extrude (e.g., via an accumulator) heavy 


or parallel sheets) more rap 
ind subsequent excessive wall variation in the blown struc 
ture are close at hand. Examples are an American machine 
now under construction to produce 15 gal. drums, weighing 
ipproximately 16 lbs., and the previously mentioned Fischer 
equipment 

Advances in technique to produce more complex struc 
tures, e.g., flanged and/or tapered nipples tor spin-welded 
fitments; use of loose-insert metal plates with reverse-tapered 
perforations to prov ide anchorage to base plate for metal 
installa 


ittachment; broadening use of structural or 


and controlled variation of tube or parison wall 


metal 
tion inserts 
thickness through a_hydraulically-operated 
movement to produce relatively uniform wall in finished 
Adiabatic ex 


axial screw 


structure, are several such steps under way 
truders and “pure-shear” extruders unquestionably are being 
evaluated for blow molding operations. The continuous tubs 
combined with two blowing dies which travel at same speed 
is extrudate and which can traverse one through the other 
ope n promises improved effic rency One mac hinery sup 
plier is readying an integrated line to handle feed, extrusion, 
trimming, unscrambling, and 
1.000 hr.—$65.000 


1f developments in blow molding moving toward tec hniques 


blowing printing, casing 


of containers There is also a report 


conventionally used for glass and metals where rates of 


6.000 one quart bottles “hr. ar visualized. Before we get 


632 


too exuberant, however, we should also understand that 


other container materials are not idle as evidenced by the 
published goal of 1,000 beer cans per minute the metal in 


dustry has set 

Chere also remains the question of which is the most ce 
sirable setup for large scale production a single purpose 
high rate, large production, expensive machine; or a multi 
machine (each of relatively low production capacity 
tion which may afford greater versatility and protection 
production during equipment 


opt ra 


against complete loss of 
difficulties 

As production rates step up, still further improvements 
over the recent advances in unscrambling, conveying, print 
ing, filling and closing of plastics containers are being stud 
ied 

Printing is participating in this technological advanc« 
One unit, the WIFAG offset printer, handles up to 4 colors 
at maximum rate of 3600/hr. Machines for silk screen print 
ing from other firms 
handle 3 colors at 3-4,000 hr. rate. Coatings or inks which 
can be applied directly to untreated polyethylene surfaces are 
being offered, but to the writer's knowledge no completely 
is available although, again, definite 


Another process in early stages of 


(for cylindrical or conical shapes 


satistactory system 
progress has been made 
development is a dry-offset printing pocess using thermo 
diffusion dyes. At 220°F. the colorants penetrate polyole 
fin to a depth of 0.010”. Unsatisfactory for food; at pres 


ent definition is not precise 





Here is a Sample of the Potential 
for Blow-Molded Items in— 
The Automotive Industry 


Vacuum cylinder for brake and shock ab 
sorber systems 

Sun visor 

Polish, wax, radiator 
cleaner, white wall cleaner, containers 
Windshield cleaner solution container 
Gasoline tank (design possibilities) 
Glove compartment box 

Air cleaner housing 


cleaner, windshield 


Arm rests 

Foot actuated bellows for windshield solution 
spray 

Bellows for accelerator and brake pedal seals 


Accordion-activated vessel systems for lubri 
cation or other fluid discharge 


—and Appliances 


Air conditioner ducts 

Air conditioner housings 

Detergent dispensers 

Refrigerator body inner liner (hinged door) 
Crispers 

Ice cube tray 

Ice cube holder 

Freezer compartment 

Washer shrouds 

Gear housings 
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The Blow Molding 
of Cellulosic Plastics 


j j j ; ’ 
Blow-molded plastic botties 
are the newest Candidates for containers 
, 


] J ] j 
fo hydrocarbons, lignter luids, lotions, 


medi ines, and toodstutts 


D. A. Jones and R. J. Haughwout, 


Celanese Plastics Co 


he selection of a material for a blow molding pica Applications 


tion is governed by the end use to which the blow: oduct lhe transparency und glass-like appearance of the cellu 
is subjected and by the requirements necessary for cs make them ideal materials for packaging application 
mechanical operation of forming the item carriers for various hydrocarbons, lighter Huids, petroleum 


1] | ; 
HULO woducts, lotions, medicines, and foodstufts 


A wide variety of formulations are available in ce 
acetate and cellulose propionate which can be tailor-mad he cellulosics should also find widespread use in indus 
to satisfy most blow molding requirements. In addition to — trjal items where stiffness and tran parency are essential 
such properties as excellent impact stre ngth, high tens Christmas tree ornaments, doll bodies, and various decora 
strength, good heat stability, dimensional stability, rigidity tive hollow ware are a few novelty items of the large number 


and excellent surtace appearance and gloss each formulation that may low | 
series offers a wide selection of flow properties tor ease ol 
processing Special acetate resins, such as flame resistant 
formulations can also be utilized and the majority of the 


resin compositions are available in transparent transiucent 


EQUIPMENT REQUIREMENTS 
and opaque colors ( ellulose propionate IS also formula AND PROCESSING TECHNIQUES 


to include only FDA acceptable materials and is produc: =» ciieentioe, of tealtiosy tines Geek Wis ees 


ia wick range ot colors including ti insparent nl - | successtully iccomplished through 
| ‘ ICS Thi ) ull i ( l 


} 
| 


lastic extrusion and 


Tables 1 and 2 present a range of many of the physical , of conventional thermop 


and chemical properties for cellulose acetate and propionat blow molding uipment. The operating rates of the 


Properties of Cellulosic Bottles ndent on 


Four-ounce Boston Round bottles extrusion blow 
in cellulose acetate formula XK-MH and cellulose propionat 
formula [MB-(H) were filled with water and conditioned . , 
Z } ) iting mperature and heatir 


for 30 minutes in water at 73°F. Six capped bottles of each 


molded ! now ite ol hardne ss of the cellulosic 


icteristics 
material were dropped from a height of six feet onto quipme: 
concrete floor until they failed. Results of these tests showed 


that cellulose propionate not only has a greater impact Phe clearat 


strength than acetate but also greater than the bottle grad vlinder wa 

high density polyethylenes rhe screw 
Note that in cellulosic resins an increase of hardness 

flow denote a decrease in plasticizer content. This causes 


an increase in product rigidity pe rmeability resistance, and | Z the final blow: 


melt viscosity along with a decrease in impact resistance 
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ind through the material by means of perforations in th 


Predrying 
Che hopper size should be such that it will r 


inner wall 


Since the cellulosic esters are slightly hygroscopic they 
quire approximately 1-% hours for the pellets to flow from 


must TI predried he fore being fed to the processing equip 


the top to the bottom. It is suggested that on a new start up 


ment. Absorbed moisture may cause a surging in the ex 
predried material be supplied to the hopper drier or the 


trudate, or voids, bubbles, surface blemishes, and embrittl 
material should be allowed to reside in the hopper for ip 


ment in the final product 
Phe predrying of cellulos icetat ind cellulose propionate proximately an hour before processing IS begun 


may be accomplished by the use of circulating air ovens 
The Extrusion Machine 


ifra-red lamps or heated hopper drvers. In the first system 
Conventional the rmoplastic extrusion machines of 


ns are designed to accommodate a number « 


trays into which a layer, 1 to 2 inches in height, of rious L/D barrel dimension (length, diameter employ ing 


ding pellets is placed 


2-3 hours it 160-170°1] for most acetate formulations he ited < irculating ( 
production of extrusion-blow molded items. Both short 


Standard drying conditions i variety of he ating systems electrical resistance heaters 


il, ete can be utilized for the satisfa 


d LSO 190 I ror cellulose proptonate The S¢ condition s tor 
iry somewhat depending upon the relative humidity 13:1 L/D) and long (20:1 L/D) barrel extruders have 


id temperature at which the pellets are stored been used successfully for the production ot homogen US 


Similar trays may be emp! yved when infra-red lamps are melt parisons Che longer barrel extruders offer more finite 


used as a heat supply Care should be exercised to make sure temperature control in that several heating zones are con 
excessive heat o1 prolonged exposure does not melt the trolled independently All investigations reported in thi 
13.8:1 


pellets causing them to stick together Iwentyv to thirty paper however, were conducted on an extruder of 


" 
minutes under infra-red lamps with periodic stirring should L/D ratio which was found to be adequate for blowing 
be sufficient for ade quate pre drying in most cases ipplic itions 


The hoppe1 drver is quite satistactorv tor continuous long In cellulosic Ss, as we ll as in other the rmoplastic materials 


design is a primary factor in determining 


output and homogeniety The de sig 


term production and consists essentially of a coni al shape d extruder screw 


teed bin which can be attached to the extrude hopper The material performance 


d yuble W illed with an all space in between where found to be most ettective tor the 
commonly referred to as_ the 


extrusion of both acetate 


bin 
heated air 160-190" } is circulated around the hopper ind propionate 1s the one 





Table 1. Physical Property Range of Cellulose Acetate and Cellulose Propionate 


Cellulose Cellulose 


Property ASTM Method Acetate Propionate 


Specific Gravity D792-50 1.27-1.31 1.18-1.24 
Flow Temperature D569-48 115-185 145-183 
Tensile Strength D638-52T 1300-6700 1900-590 

(0.2 in per min.) 
Elongation D638-52T 16-52 48-63 

(0.2 in. per min 
Flexural Strength psi D790-49T 2300-11700 3300-10700 
Hardness (Rockwell R scale D785-5] 40 to 120 15 to 106 
Impact Strength (lzod ft. Ib./in D256-54T 1.9-8.3 1.2-11.0 

notch (73°F., Ve” thick) 

(—40°F., Ve” thick) 5 ®) 8 
Heat Distortion Temp . D648-45T (264 psi 5 
Deformation Under Load Yo D621-51 (2000 psi.) 5 
Water Absorption D570-54T (¥e” thick) | ( 
Flammability D635-44 : ] 
Bulk Factor D392-38 | 
Mold Shrinkage 002-.00! 
Index of Refraction D542-50 (n*°D) } 1.47-1.4 
Luminous Transmittance i D791-54 80-90 
Haze ) D672 (¥e” thick) , 5-10 
Coefficient of Linear 

Thermal Expansion in./in./°C D696-44 8-16x10 12-16x10 


Thermal Conductivity cal./sq.cm 
ec./°C./cm C177-45T 4-8x10' 4-8x10 
specific Heat cal gm 0.3-0.4 0.3-0.4 
Dielectric Strength volt/mil D149-55T 345-365 800-1500 
Volume Resistivity ohm-cm D257-54T 10'"-10 10'--10 
Dielectric Constant D150-54T (60 cps 3.5-7.5 
(10* cps 9 
(10° cps.) 5 
ipation Factor D150-54T (10 cps.) - 06-0.01 
(108 cps ' 


0 
70 
0 
2 
l 
2 
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vinyl type screw It is characterized by a constant pitel al 1 cros | parison die with its own tempera 


ind increasing root diameter (or a decreasing channel ture control system is satisfactory for blow molding cellu 


depth ! Care must be exercised to eliminate sharp oI rough 


As the pellets are conveved by the screw, they are sub ireas in the system where material may tend to hang up 


jected to the heat of the barrel and to the increasing pri rt lulose esters will char if exposed to high heat for a 
sures due to the reductions in the channel depth and eff prolonged period of time, as will any thermoplastic. The 
tive cross-sectional area of flow. This kneading and con iking-off of any charred material that may be hung up in a 
pressing generates additional heat due to the friction and vill result in contamination and non-uniformity in the 


internal working of the plastic and accelerates the melting irison extrudate and thus a possible rejection ol the blown 
and thus increases the efficiency of the phase transfer of the 


solid pellet to the melted plastics The pressures generate | 1 long nad oO di is ommended for blow 


due to the reduction in flow area induce shearing and mixir I Tht POCESS whe ' ‘ ‘ forming the final pro 


} 


: ' ' , , 
actions necessary for the produc tion of a homoge nous melt is Dlow! Low! ul g illow mandrel. This iongel 
| ] 


Chis is mandatory for good blow molding characteristics t el of the material throug he heated die bushing tends 


The channel de pth differential between the feed end and t educe the « wling ettects and weld line which result from 


the delivery end is commonly referred to as the « ympression e relatively cold air passing through and cooling the man 


ratio of the screw. Ratios of about 1.7 thru 3.5 to 1 have been el. In this latter situation. two cold fronts are set up as the 
| ] 


| Ss around 


found to be best suited for cellulosic extrusions erial makes contact with the mandrel and trave 
Che size of the final blown piece and the desired rate of re-knitting at a point 180° from the point of entrance of 
production will determine the output required from the \ the material from the extruder This “weld” line will show 


truder. The screw dimension will also be de pe ndent upor | i the final pI duct as a line running parallel to the di 


this desired output For example as the channel de | 1 How in the extrusion dic Che longer land elimin 


the screw increases. the output increases. This is at a slig this defect by keeping the material in contact with a 


icrifice to the production of a homogenous melt d surface for a longer time. The added shearing action 

A breaker plate and screen pack are necessarv in cellulosi ! idental with the long leneth induces greater MmMIxing 
extrusion to filter out any possibl contaminants including miformity of the extrudate 

large unplastici ed cellulosi« particles commonly referred to igure 1 depicts a typi« il die design of the long land type 


of die may be employed in systems where the 


iS ve ls. A screet pack ontaiing at le: one screen as fi 


as 100 mesh is recommended to insure elimination of thes« ving air is introduced through the die « through an 


foreign particles in the final blown product ry blowing pin or hypodermic needle 





Table 2. Chemical Resistance (ASTM D543-52T) 
Effect Effect 


Cellulose Cellulose Cellulose Cellulose 
Acetate Propionate Acetate Propionate 


Acids Solvents 


30 Sulfuric Vec sed ‘( Inge Ett 
hol 
Sulfuric change No chang 50 Ethyl 


10 Nitric Decomposed 


Acetic hange » chang f vl Acetate 
85-88 
10 Hydro Decomposed lo change Ethvlene Dissolved 
chloric Dichloride 
Oleic lo change No change Carbon change 
Tetrachloride r swollen 
Alkalies 


10 Sodium leCcCOomposed 1. surface Toluene J hange 
Hydroxide attack r swollen 
1% Sodium Jo change No change Gasoline hange 
Hydroxide rr softened White 
Misc 
10% Ammonium Decomposed 1. surface Water 
Hydroxide attack 
2% Sodium No change No change Sodium 
Carbonate Chloride 
Hydrogen 
Peroxide 


in 
lit) 
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Blow Molding Equipment and Molds 


The cellulosic plastics may be blow molded successtully 


ill standard blow molding facilities offered by foreign 


omestic machinery manufacturers 


ystems in which the air for forming the item is not blown 


through a hollow mandrel in the die head but through an 


auxiliary system suc h as a hypode rm needle or a blowing 


pin olter However! 


die design the other systems may be readily employed 


greatest ease of processing with prope! 

The molds necessary for blow molding the cellulosics ar 
1 the same type required for other thermoplastics. They may 
hobbed or 


1 
KIrKSIt¢ 


} 


be machined cast from such materials as 


wuminum 
The number of 

the prece 

vyovern the 


beryllium coppe! and steel 
to be 
und the personal preference of the designer will 


pieces molded, the complexity of 


final selection of the mold material 


Cast aluminum molds are normally the most economical 


ind popular Chis material is relatively soft, however, and is 


subject to abrasive wear at mating surface areas. Aluminum 


molds with steel inserts at pinch off and threaded areas o1 


recomme nde d 


ill steel molds are for long production runs 

All molds should be designed with provisions for uniform 
ity controlling the mold temperature. This may be accom 
of water channels into each mold 


back of each mold cavity block 


overing with a gasketed plate with a water inlet and 


plished by drilling 
half 
] 


and 


yutlet 


evel und 


a series 


or by coring out the 


A controlled mold temperature reduces the blowing 
uniform 


produces a ind reproducible product 
surtace 

Since all plastics tend to shrink in the mold while cooling 
shrinkage factors must be designed into the mold to compen 
sate for this reduction in dimension. Acetate exhibits a mold 
shrinkage of 0.004 to 0.007 in. /in 


propionate nas a mold shrinkage ot 


while cellulose 
0.002 to 0.005 in. /in 


trom 


depending ind flow and molding con 


| 
clitions employed 
rhe shrinkage 


ul temperature 


upon the formulation 


can be decreased somewhat by decreasing 


materi and inere ising the blowing pressure 


Processing Techniques 


Che cellulose esters are relatively heat sensitive materials 


large changes in meilt 


small 
Chis fact indicates that a relatively 


viscosity with 


yes In temperature 
ow stock temperature range exists for the blow molding 


#t these materials 


the melt viscosity becomes too low and the extruded parison 
tends to “neck 


gravity. This results in items non-uniform in wall thickness 


At stock temperatures above this range 
Or draw down excessively due to the pull of 
from top to bottom or in a “run away 
ot be blow molded The effect of 


product weight is depicted schematically in Figure 2 


this necking 


parison which can 
melt te mperature on 
Faster extrusion speeds tend to minimiz 
lown effect by reducing the time 
own weight. The faster 
i heavier bottle 
} illustrates the effect 


that the parison is stress d 
tend 


uniform wall dimension 


bv its rates of extrusion thus 


to pl duce ot more 
~ extrusion speed on bottle 
| typi il data tor the extrusion blow 
molding of acetate ind propionate bottles. It should be 


presents some 
noted 
that the temperatures reported here were found to be the 
most will be 
Actually for 


each case re ported the stock temperature ranges that will 


satisfactory for our laboratory machinery and 


slightly different for othe: types ol equipment 


permit produc tion of satisfactory pieces are 


XK-MH 
IMB-(H 


330 370°] 
340 - 390°] 


Acetate 


Propionate 


MANDREL 
LOCK -NUT 


CORED FOR 


BLOWING AIR 


MANOREL 


DIE BODY 





ADAPTOR 
BUSHING 


DIE BUSHING 
ENTERING 





SCREW (4) 


DIE BUSHING 
y HEATER 


NE BUSHING 





Figure 1. Typical parison cross head die 


Hows (H, H., Hy, et 
otter 


ranges Che 


It should be noted that harder 
which contain lesser amounts of plastic ize! 
melt 


temperature 


highe I 
stock 


increased 5 to 10°] for 


viscosities and broader processing 


however, must be 


each mcrease ih flow hardne Ss 


\ minimum flow of MH is recommended for blow molding 


applications. Be low this flow, the melt viscosity is relatively 


low resulting mh CXCCSSIVE parison neck or drawdown and 





Table 3. Strength Characteristics of Plastic 
Bottles—Cellulose acetate and cellulose propionate 
bottles both possess higher burst strengths and 
require greater degree of vacuum for wall collapse 
than do polyethylene bottles of comparable 
wall thickness 


Degree of 

Vacuum for 
Burst Pressure, Wall Collapse 
psig./0.001 in. in. Hg/0.001 in 


Plastic Bottle wall thickness wall thickness 


Cellulose Propionate 
JMB-(H) Formulation 

Cellulose Acetate 
XK-MH Formulation 

High Density 
Polyethylene 
(0.960 Density 
0.70 M.1.) 

High Density 
Polyethylene 
Copolymer 
(0.950 Density 
0.20 M.| 

High Density 
Polyethylene 
Zeigler Type 
(945 Density 
0.2 M1.) 


0.39 


0.35 


2.4 0.20 
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Figure 2. Effect of melt temperature on bottle weight 


product For large 


How S ot 


items 


highe I 


wall nonuniformity in the sized 


12-ounce containers and larger) harder 


melt strength are required 


Use of Regrinds 


Since most blow molding processes produce 
5 to 209 that regrinds be 


scrap in the 


range of it is imperative used to 


make 


ploying the cellulosics as much as 30% scrap regrinds may be 


most ope rations em 


blow molding economical In 


reused without any serious effect on the quality of the final 


product. Care, however, must be exercised in handling the 


scrap to prevent contamination by dust, dirt o1 other toreign 
materials which could result in rejection of the blown pro 
duct 


Che SC rap should be re ground to a uniform size app! XI 


mating that of the virgin molding pe llets, and tumbled t 


obtain a uniform distribution of regrind and virgin material 
| 


i con 


Chis is necessary to insure uniform flow properties an 


sistent final blown products 
, 


umount of regrinds usabl obtains 


The maximum can be 


by mixing various amounts of regrind and virgin material 


Figure 3. Effect of extrusion rate on bottle weight 


viscosity of 


bl ywroduct, and determining the 


blow molding a } ; 

this item. If this viscosity falls within the specification of the 
rmulati used, that amount of regrind is permissibl 

Post Finishing Techniques 

be worked very much like 

nd soft metals in post finishing operations [The blown items 

buffed or drilled for the 


iterial ind the 


( ellulosic plastics can wood 
I 


punched removal of excess 


pin he d ot 


in be 
blowing air en 


from regions 


obtained from punching and shearing 
is warmed slightly to about 


should be 


and gumming of the 


Smoother edge 
perations i the Ided prece 
| pressures however! 


wverhe 


iting 


1 on lable led in assorted colors 


stamping, and 


( ellulosic s can yrratec 


metallizing silk screening hot 


surtace pre treatment 





Table 4. Typical Processing Conditions for Cellulose Acetate and Cellulose Propionate 


Material 
Formula and Flow 
Drying, Circulating Air Oven 
Temp., “F 
Time, Hr 
Bushing |.D 
Mandrell O.D., in 
Extruder; Type 
Drive 
L/D 
Screw, Type © 
Compression Rati 3 
Screw Cooling N 
R.P.M 
Mold, Hand Operated 
Cylinder Temperatures 
Rear, °F 
Front, °F 
Collar and Adapter Temp 
Die Temperature, °F 
Barrel Cooling, Hopper Zone, °F 
Blowing Air Pressure. psiq 
Mold Temperature, °F 


XK 
180 
> 


in 0.65 


Die 
0.51 


3.8 


Aceta 
MH 


22” Hartig 
7.5 HP DC Variable Drive 
122 


onstant pitch 


Propionate 
JMB-(H) 


180 


2 
0.65 
0.51] 
Y2”" Hartig 


13.8 
ncreasing root 

3a: 
Neutral 
20 


> Boston Round Bottle 


360 
375 
375 
360 
80 
5 
75 
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The Use of Extenders 
In Flexible Urethane Foams 


Thomas H. Ferrigno 


—s. . 
Minerals & Chemicals Corporation of America 


Research Division 


A step forward in making _ provided excellent compres 
j “7 ind extension properties 

cheaper foams: The use of ex- ieee tine Le plarne Sar we 
tenders SUC h as aluminum and promise In iltering the character of 
magnesium silicate and cal- _ the foam, it was decided to investigat 
F the possibility of surfation (surface 
clum carbonate modification) to overcome shortcom 
ings in compression set and foam ex 
rethane foam. It there nsic results of these investigations are listed in 
1 the absence of ] le 4 ecific interest was the fact that the colloidal 

effects of lous CE ipulgite provided low de flection values and theref 
roperties oO re nav be useful at higher loadings without altering the pro 

urethane oams | s of the unextended foam to a great extent 


of Tabli 4 indicate that se veral surfied atta 


] 


ma 


Flexible Foam Systems cak rum carbonate are Improve d by 


tation. Although the same prepolymer formula was used 


shot tv sot 
I each ise. it may be seen that considerabl difficult 
)] of 2000 m lec la ] 


yperrenced 


| types \ 1 LIS¢ i< Sa prepolymer 


in obtaining uniformity from day to da 
itch to batch. Rechecks of several batches indicated that 
iformity was good for the runs made that day 
Che results reported in Table 4 indicate that several clas 
‘ f surher are effective in mproving the properties ol miu 
“ for use as extenders. It will be noted that rechecks of sever 
rfied attapulgites (4-3, 4-5 and 5-5) showed that the 


nships between systems bh 


| 
ised in this study was 


diisocvanate pi wided i 


prepolymer The formul 
tems I sted in | IDIECS ] and 


Extender Evaluations 
, perform uniformlh 
In 7 t results of prelimi : 


screenime 


although the prepolymer control foams 


an Dice Teael differed in density, deflection and compression set 


Id at 158°I 


ind | 


post-cured 


g to note is the \ Table 1. Polyether Prepolymer 
ils used The 0.55 
um silic ite und the 


by lib 





Prepolymer pbw 
Polypropylene glycol, 2000 M. Wt 2200 


2,4 Tolylene diisocyanate first charge) 3 


2.4 Tolylene diisocyanate (second charge 664 


Total 3097 


18 wu. sili 
foams bi 


} 
d mica are de iete! ny b rmul ti ) pbw 


Y ¢ odin i] Wn Siin eS 
fac 1 i uminum  silicat Prepolymer 100 


105 reveal that the alteration of the DC 200 (50 0.5 
the aluminum silicate can improve Extender As required 
is an extendet! The 105 type ot surhe 


d Improve the extension properties yt Water 


im silicate but it is evident that it is N-methy!lmorpholine 
ession set The ASP 103. howeve: 
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Table 2. “One-Shot” Polyether Formula 


pbw 
75.00 
0.54 
Premix 0.54 
Zea 


Mix above 6 seconds with high speed agitation 


Polypropylene glycol, 2000 M. Wt 


Triethylene diamine catalyst (Dabco) 
Silicone X 520 
Water 


As required 


27.80 


Extender (mixed until dispersed) 
80/20 2,4—2 6 tolylene diisocyanate 
Add and mix above 6-7 seconds 


Total 106 10 





Of particular interest is the influence that the surfier h 
marked 


Although in most cases tl 


upon compression set values without showing any 
cftect 
compression set was reduced, surfied attapulgite 4-1 re duced 
from 21.0% for the control to 6.2 


Surtation calcium 


upon deflection values 
this value 
irb mat 


cle le te! 


was ilso shown to improve 
I 


ind magnesium silicate which were shown to br 
n Table 3 

In the prepolymer system it was 
extension of the fo 


the foam exhibited 


generally found that 
theoretical clu 
However, eve 


is not detectable with the 


vhere im exceeded the 


i larger ( structure 


unde high magnihcati rH this 





Table 3. Prepolymer Flexible Foams (10 parts 
extender to 100 parts prepolymer) 

Com- 

pres- 


Theo- 
retical 
Total Total psi/50% sion 
Batch Cu.ft. Deflection Set 
in Lbs. (1) (2) (3) 


Cu.ft 


Extender 


Al 
Surfied Al 
55, u, A 
irtied Al 
48 ASP 
CaC 
Mg Silicate 
Silica, Aeroge 


, ‘ 
lron Oxide 


Precit 


Synthetic br 


Icined Al 


Significant 

ASTM D 1564-551 
{ 1 anal chopp 
5 Co 

6 Dried at 


urfied fine particle size (0.55 p aluminum silicate, ASP 
103 

Owing to the difficulty in hand mixing large batches, only 

é cubic foot foam was made. This was extended with 
15% ASP 103 using the prepolymer in which it was originally 
tested. Its density was 3.05 pounds cubic foot and was 
uniformly fine celled 

Table 5 lists the results of investigating selected extenders 
Although this type formulation 


about 2 pounds per cubic foot 


one-shot” flexible foams 


I 


ould yield a density of 


the 2.99 pounds density is to be expected from the small 


bate he s of this study 
that the 
ction since higher loadings tend to degrade this property 


The compression set figures indicate 


extender has interfered with the polymerization 


Several fine particle size extenders were also used but none 
f these produced fully cured foams o1 good uniformity in 
cell size. The 50% deflection data of Table 5 for the 4.8 y 
luminum silicate is plotted in Figure 1 where it may b« 





Table 4. Prepolymer Flexible Foams (10 parts 
extender to 100 parts prepolymer) 

% 

Theo- Com- 

retical pres- 

Total psi/50% sion 

Cu.ft. Deflection Set 


Extender 5 (1) (2) (3) 


Significant differenc 


ASTM D 1564-5 
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Table 5. ‘One-Shot’ Polyether Foams 


pbw cu.ft Theo- % 
Extender Total retical psi/50% Comp. 
added _ Lbs Batch Total Deflection Set 
Extender 4) Cu.ft. in Lbs. cu.ft.(1) (2) (3) 


45 
PART 48. ALI \ ILIC ATE 


Figure 1. Loading with extender increases percent 
deflection 


surtace s still reactive with the pre polymet over a pe riod of 
time, even though surfation has made it an eftective ey 


ende! 


It is interesting to note that the range of viscosities is very 


t 
v although there is an extremely broad range of parti | 
izes for the extenders 


Conclusions 


Various comminuted solids extend both prepolyme: une 





a one-shot polvether based flexible urethane foams Phe 


is the extender load 1.5 iluminum silicate appears to have the best properties 
in either system. The fine particle aluminum silicate and 
extenders upon the ittapulgite are reactive in the prepolymer svstem: howevet 


repolymet Since all irfation makes both these minerals useful Magnesium sil 


1 water, it is cate and calcium carbonate are also improved by surfatior 


idsorbed 
it vhich is shown as a | v concentrations of extenders favor reduced deflecti 
though surfied ittapul gite gene! lly provi les lower 


cle fle ction \ alive S th in other exte nce rs The volume MnCcreas 


butable to water-isocvanate 


| | 
lumimum silicate 1s seer 


rt 1 0.55 vwuminun rest Iting trom the iddition ol extenders makes substantial 
by 


I 


1! il. The catalvtic effect of cost reduction possible. ¢ ompression set propertie s can 
nt for the fine partick istly improved with certain surfied extenders 


ides poor suspension It appears that only coarse extenders will be useful 
the 5 u aluminum silicate has the “one-shot” system since fine parti le extenders tend to 
sides making it a verv effective ex inhibit the polymerization reaction 


lgite due to its highly active = 


ittapu 





Table 6. Viscosity Stability of Selected Extenders in Polyether Prepolymer 


Viscosity, 
cps Three (1) 
Extender (2) Initial days age Remorks—tThree days Age 


1700 Not mixed 
1520 2340 Mixed 3 mins. as those samples with extender 
ite, 4.8 1900 3600 Uniform suspension 
Aluminum Silicate, 0.55 2120 5500 Skinned 
irfied Al Sil, 0.55 « ASP 103 1960 3760 Slight skin 
CaCO. 0.05 2180 7140 Skinned 
aCO,, 2.9 1900 2900 Settled, about 10% supernatant 
urfied Attapulgite 5-3 1980 39000 Hard settling, bubbles 
urfied Attapulgite 8-1 2020 14020 Hard settling, bubbles 
urfied Attapulgite 5-] 2200 86800 Gel 
urfied Att ipulgite 5-4 2500 133000 Gel 
urfied Attapulgite 4-3 2300 52800 Hard settling, bubbles 
nthetic brown iron oxide 1900 2920 Considerable settling 


} 


ixer with three-bladed prope 
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Applications 


Isophthalic Polyester Resins 





Areas of Potential for 
Isophthalic Polyesters: 


] 
automotive bod y parts 
auto bod y putty 


/ j J 
overlay resin in maki 1g OF fiberelass boats 


I. the past several years isophthalic acid based P vest Robert E. Park 


resins have become increasingly important The purpose Pittsburgh late Glass Co.., 


of this article is to point out why these resins are being us Paint Division Research Center 
commercially, and what their actual advantages aré 


phthalic resins which are also widely used , we hel 
: ept that phthalic anhydride is substituted for isopht valic 


The first large volume outlet for isophthalic based poly 


| It can he secn theretore that the isophthalic permits 


] 


ester resins was as a pre form molding resin used for molding | 
degree of strength at « levated te mpe ratures com 


rreate! 
automotive body parts In this applic ation, a combination ite 


, ired to a standard phthalic resin with the same flexibility 
of resilience at room temperature reverse impact) and 





strength at elevated te mperatures are re quired The revers 
impact of a laminate is defined as the number of inches a Table 1. Comparison of Resilient Polyester 
% pound steel ball may drop without fracturing the revers: Resins—Laminates Prepared' and Tested Under 
side. A 5 inch diameter ring supports the laminate, the bal General Motors’ Specifications 
falling in the center of this area Table I shows the two 
most important properties that must be met on this applica 
tion. The reverse impact is important as obviously any auto Resin A Resin B 
motive part must have resistance to knocks and scratches 
Flexural modulus at 180°F is important in that the formed 
part (fully cured) must later be subjected to a paint bake 
cycle in order to further finish the part. If the part after 
molding does not have sufficient strength at elevated tem 
peratures, warpage, shrinkage, and other forms of distortion 
will occur when the part is placed in the oven. Consequently 
a modulus requirement must be met 
It should be noted that Resin A (Table 1) will meet thes« 
two specifications of 9 inches on reverse impact and 0.5 x 10 
on flexural modulus at 180°F. Resin-A is a resilient isophtha 
lic polyester resin. The formulation of the panel subjected to 
this test is 75% resin, 25% filler, 1°%, catalyst; reinforced with 
3 plys of 2-ounce glass mat and 1 ply of surfacing glass 
mat. The cure is 3 minutes at 235°F in a press. The revers 
impact test 1s run at room temperature and the modulus 
test at 180°F. Resin-B in Table I would meet the revers« 
impact specification. However, it does not meet the modulus 
specification. This resin is the same formulation (as Resin-A 
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Table 2. Comparison of Resilient Polyester Resins 
(2nd Formulation) —Cast Physical Properties 


A.S.T.M. 
Test 


Method Resin D Resin E 





resin reformulated to meet the 180°] 


When it 
ind will fail to pass the impact test 


hthalic 


ihncation 


does, it becomes harder and 
resins 
poly ster formulation will now be One 
stings have been prepared from Resins-D and 
ith 1% ben gelled at 140°] 
170°F and 250°] me hour each). Inspection 
it Resin-E has definite ad) 
in flexural strength, modulus, tensil 


gain the phthalic resu 


ind isophth lic 


mparison of phthalic 


made 
ovl pel xicle 


untages o' 


vunterp 
eat d n. Once a 


lon rt h ive the Same phy . 


esin compared 


Resin D and i ire 
not the 


formulations that are 


erties 
iiding resins. They are same 


B and ¢ 


pe ot isophthali re 


composition 
I 


is referred to as a rigid 

be used once again in preform applications 
ibove However. this type of resin does not 
nee or the high 


This type ot 


ited temperatures 


impact strength of the pre 


resin W ill W ithstand 


This 


materials 
les, howevet it elev 
not found in conventional phthalic resins 
ition is developing for isophthalic polyester 

Che resin is applied by hand layup tech 

ray applications and then cured without external 
the resins containing isophthalic acid offer bette: 


refer to Table 3 


in isophthalic resin. The 


resistance 
Resin G major diffe rence be 


tween the two resins in this table is heat distortion. This is 
quite important where molding is done at high t mperatures 


If the 


d ther proble ms issociated with a resin which 


heat distortion tends to be low 


cure cvcles 


strength at elevated temperatures will be en 


Auto Putty Resins 


Another important field where isophthalic resins are shov 
fisa 


t the cast physical properties of resilient type 


i distinct advantage is in body putty resins. Table 


Table 3. Comparison of Rigid Polyester 
Resins—Cast Physical Properties’ 


Resin F Resin G 


1.25 Pe. 
44-49 
7,000-2 
0.57-0.63 
6,500-8,5 
) 57-0.59 


40-45 
14,000-18 
).58-0.62 
6,400-7,40( 
0.53-0.55 





Resin H is a stan 


Resin I is an isophthalic formulation Phe 
I 


resins tor bod putt lard phthalic 


lation 
improvement in flexural, tensile strength elongation and 
distortion is again noted for the isophthalic resin. How 
the main advantage in dealing with isophthalic resins 
putty composition 1s the excellent adhesion. The lhes 
which is something that 


to metal is exceptionally good 


automobile patching is being 


very important when 


dered. Several large putty manufacturers are now 


isophthalic resins exclusively 
Table 5 
body putty 


rmulations ire not 


ot physic il properti 
filled formulations. The 
the \ ire 


shows the « omparison 
Che S¢ ire 
} 


cit scribed tt 


formulations 
detail as 
mercially used and have only been subjected to labor 
tests to show the advantage of the isophthalic product 
the phthalic ones. Resin H is based on phthalic unhydricde 
Note the 


rovement in flexural strength in Resin I in formulation 


Resin I is based on isophthalic acid drastic im 


| 
igain shows the 


isophthalic to advantage 
but till 


| 
Formulation 
I 


n formulation 3 the resins are more similar 


the isophthalic is the leader 


Another large applic ition whic h has at ve loped tor isoph 


thalic 


fiberglass boats \ 


manutacture ol 


IS sprayed on the mold 


then a thin coating of th 


resin is as an overlay resin used in 
mold release 
prior to manufacturing the boat 
colored overlay is sprayed on the mold. When this material 
the resin and glass 


When the 


is on the 


is cured sufficiently, the remainder of 


] ] 


are laid material and cured 


the overlay 
mold, the 


outside where it must withstand weathering and physical 


up on 
boat is released from the overlay resin 
stress For a year now isophthalic resins have been used in 
the field for this purpose. One of the main advantages of 
the isophthalic products over the comparable phthalic ma 
terials is the ability to the 


flexibility while still maintaining sufficient strength so that 


give overlay material greate! 
it does not crack and craze unde phy sical or heat stress 
a solvent is commonly used to 


this 


In spraying overlay resins 
the viscosity of the material being sprayed. [If 


for some reason, is not released completely from 


reduce 
solvent 
the resin before it gels, it is entrapped in the material thereby 
reducing the phy sical strength of the product Chis may not 
show up until the boat has been in the field for months in 
the hot then cracks may the decks of the 


sun appt ir m 
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Table 4. Comparison of Resilient Polyester Resins 
for Patching Compounds—Cast Physical Properties 
Resin H Resin | 


18,000-20. 01 
).50-0.55 


12,000-14,000 
0.55-0.60 
6,000-8,000 11,000 
0.55-0.60 ).44-0.47 
iF. 5 
Compression, psi 18. 000-2 
Water Absorption 0.10 0.20 
maximum 
Heat distortion, 264 psi 60-65°C 


Flexural strength, psi 
Flexural modulus. x 10 psi 
Tensile strength, psi 


2 


Tensile modulus, x 10 
Elongation in Tension 


20,000-23,000 


80-85°C 


Resin H—Phthalic based polyester resin for body putty 
Resin |-Isophthalic version of Resin H 


Cast physical properties 
Catalyst l benzoyl p« 
Cure Gel at 140°! 
1 hour at 170°t 
1} r at 0°] 








Table 5. Comparison of Semiflexible Polyester 
Resins—Physical Properties of Filled Mixes' 


Resin H Resin I 


Formulation | 
Flexural stren tr 
Flexural modulu 


Lompression, psi 


Formulation II 
Flexural strength 
Flexural modulu 


Compression, f 


Formulation III 
Flexural strength 
Flexural modulu 


Lompre 








Table 6. Comparison of Overlay Base Polyester 
Resins—Cast Physical Properties’ 


Resin J Resin K 


43-50 45-50 

14,00¢ 15,000 
0.63 
10 000 
0.58 


Barcol 
Flexural strength 
Flexural modulu 
Tensile strength 
Tensile modulus 
Elongation in tension 
Compression, psi 
Izod impact strengtt 
ft.Ibs. /in. (notched 
Water absorption 
Heat distortion 


da f tir 


Resin J|—Phthalic polyes i t 
RESIN K 


sed for boat 
Resin | 


Cast physical propertic 
italyst 
Cure 


l benzoyl peroxide 
Gel at 140°! 

| hour at 170°! 

1 hour at 250°F 
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boat, which of course must be repaired It has been found 


on the basis of phy sical tests and stress tests, that isophthalic 


resins will tolerate a small amount of unreacted solvents 


ent ipped in the coating more readily than a conventional 
resin. Inspection of Table 6 will show the reason for this. 
Resin K is the isophthalic note the higher heat distortion 
ind impact strength). The water absorption is low which is 
ilso important. In other words, if Resin K is contaminated 
vith a small amount of solvent, the physical properties may 
be reduced to those of the phthalic resin (Resin ] However, 
f the phthalic resin is contaminated with solvent of any 
the heat distortion point will get in the dangerously 


ive 
range 

\ good test for an 
ld and lay up the part 


bject it to a stress by bending in the bottom part of the 


overlay resin is to spray it on a fin 


remove it from the mold and 


fin. The stressed part is then placed in an oven at elevated 
temperature for 24 hours. If any stresses o1 weaknesses ar¢ 
resent in the overlay material, when the part is removed 
m the mold, cracks will have developed in the surfacc 
ting. Isophthalic resins even when severely mistreated 


tt crack under this test 


Phthalic vs. Ilsophthalic Polyesters 


Che gloss on the surface coating of the boat is extremely 
portant One way ol Improving the gloss is to increas 
reactivity of the resin used for preparing the overlay. In 
standard phthalic resin, the gloss cannot be raised to the 
nt where it is extremely high without encountering difh 


ilties in getting the overlay resin too brittle. An isophthalic 


same reactivity as the phthalic resin will have 
Che isophthalic product will take more filles 
ill maintaining a high gloss. With an isophthalic 


luct, it was not necessary to go to an acrylic type mono 


enhance the gloss. A satisfactory gloss can be attained 


ut use of these expensive components 
I I 


lsophthalic resins are being tested extensively in the field 


premix applications, as base resins for boat manufacture 


other areas. These de velopments are moving at a 


vid pace but the resins have not been used for a long 


igh time to have any long term evaluation data on them 
Che advantages of using isophthalic resins in molding opera 
tions, formulation of putty resins, and overlay resins have 


liscussed in detail. In the case of molding resins, the 


d hot strength properties of isophthalic resins, while 


good flexibility, are their advantage 


withstand paint bake cycles are extremely 


maintaming prime 
Cheir ability to 
mportant. In body putty resins, adhesion is the big advan- 
tage of an isophthalic resin; and in overlay resins better 


veathering, good gloss and good handling properties are 


ry important Che physic al properties have been compared 


ind are the reasons toi these resins being better but a 


table of physical properties does not tell a potential uset 
f isophthalic resins why he should use this product. It is 
the end result of this improvement in physical properties 
that 1s important If phthalic and isophthalic resins were to 


be compared in one sentence, it could be stated thus: Iso 
yhthalic resins have improved flexibility, improved adhesion 
ind better hot strength properties than phthalic resins form 
ilated in the same manner. It is impossible In many Cases 
to manutacture a phth ilic resin which will match the prop 


ies of the isophthalic product 





Epox y-based adhesives make possible 
high production rates 


J.C. Middleton 


Minnesota Mining and Manufacturing Co., 
Adhesives, Coatings and Sealers Division 


New Developments 


Adhesives and Sealers 





letermine how new adhesives und sealers \ room temperature curmng two-part 100% solid 


it has bec me necessary tor us to b epoxy based adhe SIV¢ Chis product can be Nike 


f the needs of such specialized industries as readily in automatic metering mixing equipment. It 
plastics. automotive. etc. Here an unde can be quick frozen in solvent-dry ice baths and 
} 


, 
iunalvsis, thermod 


can 
ynamics, nuclear radia be stored at 10°F for extended periods of time 
ecome of prime importance Evaluation of with retention of ipplication properties Some ol 
ials that are fresh from the status of labora its commercial uses are in the bonding of: Alum 
leads to the development of new adhesives inum to aluminum, steel to polyester laminates 
LD elopment of new types of application and polyester laminates to themselves, polyester and 
t, heating devices, and means of applying phenolic laminates to phenolic impregnated paper 

irts with complex contours have contributed honeycomb and to polyester honeycomb. 


read success of adhesive bonding and sealing After a complete laboratory evaluation this 


product was chosen for the bonding of reinforced 
polvester pontoons In the actual production ot 
these marine floats or pontoons the adhesive is 
mixed quick frozen and thawed immediately prio 
ste Form—The most recently de- to application to the parts. Once ¢ ured, the finished 
form adhesives commercially pontoons are inspected by an underwater air-pres 


e today include the following products sure test 





Table 1. Room Temperature Curing Epoxy Based Table 2. Room Temperature Curing, Epoxy 
Adhesive Shear Strength (Alclad 2024T3 Adhesive Shear Strength* 
overlap bonds) 


Test Temperature 
Environmental Test Temperatures 


Condition Primer 67°F. R.T. 140°F. 67°F 1620 psi 


R.T 1700 psi 

Control—14 165°F 1000 psi 
days R.T 1105 psi 2845 psi 880 psi 

1580 psi 3080 psi 980 psi ery Ser ee 


om temperature 


es reinforced with glass fabric 
immersed in 


fe “pp Table 3. Two Part, 150°F. Curing Epoxy Adhesive 
4c Shear Strength’ 





Shear Strength 
Test Temperature Prime Alclad Polyester 


190 a 67°F 3000 psi 2088 psi 
= R.T 4100 psi 2100 psi 
180°F 3800 psi 1743 psi? 


1616 psi neh « 
tabrix 


1864 psi el siulien of calm 


verlap bonds Alclad 2024T3S 
l inch x “ inch 
ster 
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rhis same room temperature curing adhesive has 
also lent itself to high production rates in the at 
tachment of bonderized steel brackets to polyeste: 
cases. In this case, the adhesive is cured dielectri 
cally using an Industrial High Frequency Dielectric 
Heater with a 24 KW output (8500 B.T.U.’s how 
operating at a frequency of 27.12 megacycles). The 
temperature range for bonding varies between 
300-350 °F 

Data on this adhesive when used to bond alum 
inum and glass fabric reinforced polyester to itself 


are found in Tables 1 and 2 r« spec tively 


[wo part, 150°F curing, 100% solids, epoxy based 
adhesive. This product was developed to meet 
general need for a 150°! curing adhesive to meet 
MIL-A-5090B. It is used in conjunction with 


primer that requires baking. Cures are effected by 


heating for 2 hours at 150°F under 10 psi pressure 


Pypic al test data obtained with this adhesive is 
tabulated in Table 3. Note that in the case of th 
polyester to polyester bonds, failure was not in the 
glue line, but as a delamination of the first layer of 
the laminated polyester 

Possiblk applic ations of this produc t can be fow 
in bonding of metals to each other, bonding of poly 
ester to itself and in the bonding of plastic hon 


comb cores to polyester o1 phenolic facings 


One part, 100% solids, heat curing epoxy based ad 
hesive. This product was developed specifically for 
the missiles industry in the fabrication of missil 
cases where te mperature requirements are 300°] 
Che method of using this adhesive is to coat thin 
gauge, heat-resistant, high-tensile steel with the ad 
hesive, form the part and cure in place at 350°] 


rhis product is still under test for this applic ition 


Adhesives in Film Form—Over the past 10 years 
many new adhesive films have been developed 
which are being used in the bonding of structural 
members of complex structures. The airframe 
manufacturing industry has done much to pro- 
vide the necessary impetus for wide spread use 
of these products. Over this period of tim 
marked increase in desire for high temperature 
resistance with these adhesives has been noted 

A few recently developed products with unus 
ual properties are discussed below: 


| Nitrile-phenolic film for use in the 500°F tempera 

ture range. This particular product is an unsup 
ported film requiring a primed metal surface. Per 
formance data on this adhesive film system ar 
tabulated in Table 4. It should be noted that this 
system maintains a strength level in excess of 
1,000 psi both initially and after 192 hours « xposure 
and test at 500°F 

It is worth noting at this time that an adchesivel 
bonded joint using a nitrile phenolic film of this 
type 1s used to seal the integral fuel tanks on air 


craft built by one airframe manufacturer 


Composite film adhesives. This product is a flexibl 
scrum supported composite film consisting of ai 
elastomer laver and a more rigid filleting laver. This 


thermosetting film is designed for high strength 
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Table 4. Unsupported Nitrile-Phenolic 
Film Adhesive 


Shear Strength 
Test Temperature PSI 


67 4750 psi 
77 4200 psi 
300 2540 psi 
350 2510 psi 
400 1960 psi 


Bonds were 12” x | verlap, Alclad 2024T3 cured 
1 he 350°F, 150 psi pressure followed by 222 
Nrs. aging © 300°F 


PSI (original PSI (after 192 hr. @ 500°F.) 


1560 psi 


3I¢ 1130 psi 
F 0 920 psi 


Bonds were verlap, Stainless Steel 17 
7PH TH1050, vapor honed, cured 2 hrs 350°F 


150 psi pressure 








Overlap Shear’ 


Table 5. Performance of Composite Film 
Adhesive Aluminum to Aluminum Bond 


Test Test Temperature Result 


4460 psi 

5315 psi 

4500 psi 

950 psi 

F after 8 days 
180°F 

250°F after 8 days 
0 300°F 


80°F after 7 days 
salt spray 
105°F 
80°F after 14 days 
salt spray 
105°F 
80°F after 30 days 
in Skydrol 500 
» 150°F 
80°F after 7 days 
in JP-4 fuel 
(MIL-F 5624) 


1620 psi 


2000 psi 


5240 psi 


4630 psi 


4347 psi 


5330 psi 
Peel (single layer 


of adhesive)? 24 Ibs./inch width 





bonding of aluminum honeycomb components as 
well as metal to metal components for application 
requiring operational temperatures from —67°F to 
200°] \ primer 1s necessary for metal surfaces 
[ypical data obtained with this adhesive system 


are m Table .) 








Table 6. Tensile Properties-Silicone Sealers 


Tensile Strength (PSI) 
High Flow Low Flow 


Test Condition Sealer Sealer 


508 psi 
400 psi 
425 psi 
257 psi 
400 psi 


396 psi 
292 psi 


14 days 77 
7 days 500 
14 days 500 
30 days 500 
; 600 


2 days 
6 days 600 


400 psi 
568 psi 








Table 7. Electrical Properties—Silicone Sealers 


Test High Flow Sealer Low Flow Sealer 


Arc Resistance 
(MIL-C-5015 
48 hrs 77°F 133 seconds 


115 seconds 


seconds 


23 
450°F 26 seconds 


7 days 


Dielectric Strength 

(L-P-406, Method 4031) 
48 hrs 77°F 464 volts 
7 days 450°F 385 volts 


365 volts/mil 
443 volts/mil 


mil 
mil 





Chis composite structure was introduced to the 


ndustry to prov ide an easy to use honevcomb ad 
fabricators would spread an 


hesive Previously 


epoxy based paste adhesive on to an elastomeric 


and then fabricate thei 
Use of this composite film eliminates 


film adhesive honevcomb 
mstruction 


several ste ps in this process 


Chis rhe wly 
developed film is designed for use in high strength 
to metal face 


exhibits gi od 


Scrim supported epoxy film adhesive 


bonding of honeycomb cor sheets 
this 
as well as good strengths 
250° F 
Alclad 


In such construction adhesive 
fuel and fluid 


2005 psi tor 67 } 


resistance 
and 2910 psi for 


igures in parenthesis are for bonding 


Sealers 


» ale rs are 


500 


case of adhesives being sought to 
1000°F. Good 
to the effects 


heat resistant metal 


As is in the 
resist temperature im the 
properties at temper rature 


Fuel 


idditional requirements facing the sealant com 


range ot 
dielectric resistance 
of High Energy 
] 


] 
I 


adhesion to new 
LLOVS ire 
pounder today 

Most recent cle ve lopments have been based on silicones 
and halogenated rubbers. A few of thes 


polysulphide pro 


ducts are described below 


n paste form 


Room te mperature curmg silicone se alers Sealers 


# this type are 100% solids materials ranging from 
1 pour ible state with a viscosity of 200-300 poises 
state of These 
materials can be cured at ambient room te mpera 

agents. Post 
levated temperatures produce final 
High tensile strength both 


t i non-flow 10.000 or more poise 


tures by addition of curing cures at 


cures m a 


shorter period of time 


before and after extended exposure to 600° F, litth 
or no weight and volume change after immersion in 
oils, and extremely good diele¢ 


inherent characteristics of these 


various synthetic 
tric properties are 
seal rs ire 


sealants. Performance data on these 


shown in Tables 6 and 7 


Room temperature curing polysulphide sealers. The 
sealing of integral fuel tanks of jet aircraft with 
sealers of this type is widespread Sealants of this 
class must exhibit good resistance to jet fluid con 
taining mercaptans and disulphide s. Heat limits ar 
in the 250°-275°F. A recently develops 


sealant for this applic ation exhibits such outstanding 


range ot 


properties as peel strengths up to 47 pounds per 
Alclad, stainless steel and titanium 


ind elongation in excess of TOOF 


inch width on 


surtaces 


rubber 


requir 


halogenated 
this 


adhe sion 


Room temperature curing 
Sealing type 
primer to provide Although this 
sealant does cure chemically at room temperatures 
Post cures at 120° 1 
350°F enhance the 


resistance in the 


sealer materials of 


good 


it is not a 100% solids material 
160°F, and 200°F as well as 
performance properties. Heat 
of 400°-600°F and resistance to aliphatic 
aromatic fuels are 
halogenated rubber based sealers 


range 


and important characteristics 


of these 
Sealers in Film Form—The concept of faying 
surface sealing of aircraft fuel tank areas is used 
in the fabrication of several aircraft. Here re- 
sistance to fuel, salt water, and temperature ex 
tremes is important. Two new products designed 
for such use are described below 
{ nsupported Sealant Film. This product performs 
well in faying surface applications because of its 
good flow-out under rivet pressure and good id 
to alclad ilso has outstanding 
j 


resistance to ]P-4 fuels containing mercaptans and 


hesion surfaces. It 
disulphide s. Sealants applied in film form also offer 
the advantages of weight reduction, ease of appli 
cation and elimination of clean up 

Aluminum Foil Backed Sealant Film. This partic: 


lar product is used in the aircraft industry for 


sealing phenolic laminate fuel cell enclosures. It has 
SO al on 


sufficient adhesion to provide a secondary 


such enclosures but can be readily removed for in 


The 


backing allows easy applic ation to twregular sur 


spection and /or replacement aluminum foil 


faces. Excellent fuel resistance, good abrasion r 


sistance and ease of application are outstanding 


properties of this sealant film 


Conclusion 


It is not possible to describe completely each and ever 
product available today. The intent has been to briefly di 
scribe some of the most important achievements in the ad 
sealers industry. On these data 


will meet the demand for high 


and the basis of 


hesive Ss 
there 


performance materials in future designs 


is indication that we 


1960 
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SPE Publications for Sale 


* 16th ANTEC Preprint Book—Volume VI, 1960, Chicago 
83 papers. $12.50 Non-members. Single 
preprints of individual papers, Vol. VI, while they last, 
$0.25 each, members; $0.40 each, non-members. 

* 1960 RETEC Preprint Book—Plastics in the Petroleum 
and Chemical North Texas Section, 8 
63 pages. $2.50 members, $3.75 non-members. (see pro 
gram, p. 260, March 1960 SPE Journal). 


$7.50 members; 


ludustries papers 


Also available 
* NATEC Preprint Book—Volume | 


$5.00 members; $7.50 non-members 


1959, Los Angeles, 20 
papers See program, 
September SPE Journal, page 788 and Abstracts on pages 
815-817). 

% Stability of Plastics—Baltimore-Washington Section 
Nine 1000-word abstracts. $1.00 $1.50 
members (See program page 897, Oct. SPE Journal). 
* Plastics in the Shoe Industry—St Section, 1] 
papers, $3.00 members, $4.50 non-members. (See program 
September SPE Journal, page 820 

* Plastics in Packaging—Golden Gate Section, 12 papers 
See program, Octo 


members; non 


Louis 


$3.00 members; $4.50 non-members 
ber SPE Journal, page 899 


OTHER 1959 RETEC PREPRINT BOOKS 


*% Vinyl Plastics—Cleveland Section, 8 papers. $2.50 mem 


bers; $3.75, non-members. (See program, SPE Journal 


August, 1959 issue, p. 745 
* Plastics Buffalo 


members; $3.00 non-members 


Section, 4 papers, $2.00 
See program, SPE Journal 


> 


September, 1959 issue, page 823 


Finishing 


*& Encapsulation, Printed Circuits, and Fluidized Bed Pro- 
cesses—Northern Indiana Section, 15 of 23 papers presented. 
$3.00, members; $4.50, non-members. (See SPE 
Journal, April, 1959, p. 319). 

* Plastics in the Automotive Industry 
4 papers, $2.00, members; 
gram SPE Journal, May, 1959, p. 443). 

* A Designer’s Look at Reinforced Plastics from the Pleas- 
ure Boat; Aircraft and Missile Industries Viewpoint—North 
Texas Section, 6 papers $2.00, members; $3.00, non-mem 
See program SPE Journal, April, 1959, p. 324). 
Pittsburgh Section, 10 


program 


program 


Detroit Section, 
$3.00 non-members. (See pro 


he rs 
* Plastics in the Metals Industries 
$3.00, members; $4.50, non-members. (See 


324). 


papers 


SPE Journal, April, 1959, p 


SPE PLASTICS ENGINEERING SERIES 
Vol. Il—“Processing of Thermoplastic Materials”, E. ( 
Bernhardt, Ed., Reinhold Publishing Company 1959, 705 


pages. $14.40, members; $18.00, non-members 


SPECIAL PUBLICATION 
*® Plastics for Architects, Artists and Interior Design- 
ers, by Armand G. Winfield. An illustrated 
of some of the best uses of plastics in the building and 


survey 


decorative fields. $2.25 


SPI individual members are entitled to SPE members’ 
prices under a reciprocal agreement 
Books 
Please address orders to 
Society of Plastics Engineers, Inc., 


65 Prospect Street, Stamford, Conn. 


will be mailed postpaid if money is enclosed. 


TRURESON-M*COSH, INC. 


Hopper-dryer and Thoreson-McCosh 
Hopper-dryer 


and preheats material at 


Jet hopper loader 


Dries 


less cost than conventional drying 


vens. Easy installation on stand 


f material, + npressed air ard injection and extrus 


Easy installation in min machines. No compressed air 


Shearway granulator, Thoreson-McCosh 

blender and loader new Hi-dri unit 
and load 
With our Hopper 


the most effective dr 


Granuiates 


ation 


Jranulating blendin 


r sir | 4 
btainable. No compressed air . y nd 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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PAG 
Progress 


istics, both and thermoset 


| thermoplastic 
or rol im =the 


insulation of wire compo 


issemblies in the electrical and electronic 
electrical or electronic engineers are truly 
ven interested in plastics per se They are 
in the Who then is bette: 


ik on the subject of plastics in electrical in 


final results 


the plastics engineer with an interest and 


nsulation? These are the engineers who make 


nembership of the Professional Activity Group on 


Electrical Insulation 

up encourages engineers to understand the pro 
the several plastics ivailable in order to promote 
methods for 


chemic il ind 


ind handling with the 


ce signing 


1 
electrical parameters in mind 


tfer help to other members on solving individual 


| 


istry-wide problems. Information is distributed by 


Technical Conferences 


Region il 

and by speakers on virtually 
ind national meetings. PAG:PEI “activi 
ictivities like the National 
Electrical preparation of 


ery and public ition, and a cooperative ab 


innual meetings 
meetings 
it local 
supports 


ition of 


Conterence 


Insulation 


’ vhere plastic s and electronics have in 
iptured public imagination as to drive many 
the relation 
een curentt security price level and the current as 
that 
stics in electronics and the engineer working in plastics 
electrical little effective at 


tention by so many companies In an era where progress in 


cks to high price-earnings ratios 


iY 


estimated near term earnings) it is strange 


insulation has received so 


ommunications—trom door to door, across oceans, or from 


satellite 


ind electronics is highly dependent upon the plastics 


whirling in space to an earthbound control sta 


insulation engineer, it is even stranger. 


The picture will 


present business climate 


ssen the 


hastened 


W ill be 


joint-venture 


however, change. It 
where (a 
contractor 


opportunity for the individual 


mergers occur freque ntly. With so few companies 
great potential lying In 
those 


idvancements or 


luals making use of the 


1 field of plastics in electronics who make 
I 


| contributions and even 


s in this parti ul ir area will enhance the Ir own 


ir companys opportunity for growth and a 


r or working relationship with another con 
be mutually beneficial 

present handicaps ot time 
needed, the 


equipment 


cture changes the 
methods 
will be 


new materials that are 


ndling and necessa;ry 


Walter A. Gammel, Sr. 


Chairman, Plastics in Electrical Insulation PAG 
(Walter A. Gammel, Sr. and Associates) 


Plastics Team Up With 


Electronics 


technicians so the 
As the insula 


tion engineer particularly the plastics in electrical insula 


lifted. Time will be available to train 


engineer may do his work more effectively 


tion engineer emerges from behind the scenes, his place 
his prestige, and his value will be increasingly recognized 
ind rewarded } 

One of the 
the professional competence of the plastics in electrical in 
sulation enginee! has been a workshop that would be given 
in cooperation with a leading university. As envisioned, the 
workshop would cover materials, design, processing, and 
the use of actual equipment. It is known, for example, that 
the quantity of high quality encapsulated coils that can be 
produced per unit time are related directly to the methods 
chosen to produce them. It is also known that most manu 
facturers are not taking advantage of potential savings 
possible. How to improve the quality of existing and design 
board products at low, medium, and high production levels 
at reduced costs with minimum expenditures would be 


means that has been suggested to increas 


covered Casting under vacuum, casting under pressure 
when to use an integral or throw-away mold would all b: 
1ni luded Terms and concepts presented would be care 
fully worked out, defined, and illustrated. If such a poten 
tial project 1s of interest to you or your associates drop a 
line to Mr. A. F. Zavist, Turbine Laboratory Building 
General Electric ¢ ompany, Schenectady, New York with a 
Richard G. Black, Materials Engineering De 
partment, Westinghouse Electric Corporation, East Pitts 
burgh, Pennsylvania. Your note should indicate why you 
are interested AND the part you would like to play (ad 
ministration, instructor, participant, o1 what have you 

Mention should be made of the opportunities that som« 
local PAC group have made of the various PAGs For ex 
ample, in Newark, Mr. Vincent Sussman and others sparked 
formation of local sub-committees. One of the most active 
is the group on Encapsulation headed by Mr Leonard S$ 
Buchoff, Electro-Tec Corporation, 11 Romanelli, South 
Hackensack, New Jersey. In time, of course, it is expec ted 
that many of these local committees will do task group work 
for the national PAG who, by their very nature 
will become largely “reporting” on an annual basis 

Your participation in the PAG group of your choice is 
recommended for your own professional growth and for 
the satisfaction that comes from having contributed of your 


self for others and our Society 


copy to Dr 


bodies, 


edited by 
Frank W. Reynolds, PAG Administrator 
(International Business Machines Corp.) 
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Here’s vinyl film so crystal-clear it /flat- 
ters the fruit. So tough to tear that 
handling and shipping don’t faze it 
[he Clopay Corporation makes it out 
of Diamond PVC 450 resin and calls 
it Clopane. Cobb Fruit and Preserving 
Company buys it by the mile. So do 


other sales-wise packers. Easy to see wh) 


[he special properties of Diamond 


PVC 450 (U. L. approved) —rapid plas- 
ticizer absorption, clarity and freedom 
from gel particles—can do wonders fot 
dry-blend extrusions, calendered filn 
and sheeting, wire insulations 

We’d be glad to discuss PV¢ 150 
in terms of your exact needs. Write 
Diamond Alkali Company, 300 Union 


Commerce Building, Cleveland 14,Ohio 


® 


Diamond 
Chemicals 











vinyl 


A COMPLETE LINE OF VINYL STABILIZERS has 
been developed by Nopco’s Metasap Laboratories. 
Each one is designed for a specific phase of the 
fight against heat and light degradation of poly- 
vinyl chloride...during processing as well as for the 
life of the vinyl product. 


Metasap Vinyl Stabilizers are so broad in range of 
activity as to meet all individual needs—regardless 
of type of process, formulation or application. 


Metasap Vinyl Stabilizers will prove themselves an 
asset in your operations. Write today for complete 
information. 


Metasap Division 


* NOPCO 
CHEMICAL COMPANY 


60 Park Place, Newark, N.J. 


Vital Ingredients for Vital Industries 


Plants: Harrison, N.J. ¢ Cedartown, Ga. 


Richmond, Calif. e London, Canada 


SuaZIIQuy 
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“Foster Grant 

has a new, low price for Nylon-6, 
and here’s why,” 
says Joe Foster 


J FE pipn’T wait for Nylon-6 to 
\ become a large volume mold- 
ing resin before we reduced the 
price. We simply did what we be- 
lieved in—lowered the price of our 
60 series of Fosta® Nylon resins 
from $1.18 per pound to as low as 
$.98 per pound. Now, no one re- 
sponsible for the design, develop- 
ment and manufacture of molded 
products can aflord not to consider 
Nylon-6 as a basic, efficient and prof- 
itable fabricating material. 


Experience both as raw material 
suppliers and proprietary molders 
tells us that Nylon-6 has a wonder- 
fully promising future. For exam- 
ple: Housings for portable electric 
radios, for home electric appliances, 
for hand power tools and important 
components such as gears, rods, 
tubes and plates and countless other 
molding applications haven't even 
been tapped yet. 

Nylon-6 is one of the great mold- 
ing resins. It provides toughness, 
non-flammability, superb molding 


ease, abrasion-resistance and color- 
ability by pigmenting or dyeing. 
It also possesses good electrical 
properties, is impact-resistant, light- 
stable, self-lubricating, flexible and 
has excellent heat stability. In short, 
Nylon-6 can do almost anything a 


molded product might require. 


Our confidence in Nylon-6 is sup- 
ported further by what certainly is 
a trend toward still lower material 
prices. One obvious indication is 
that within the last three years, cap- 
rolactam monomer 
Nylon-6—has come down 


the basic ingre- 
dient of 
more than 20%. The next two o1 
three years should bring even lowe1 
caprolactam prices and wider and 
more varied use of Nylon-6 in end 
product applications everywhere. 


Faith in the future of Nylon-6 
prompts us to take this major step 
in making this great molding resin 
more available than ever before to 
the plastics industry. We would like 
to make Fosta Nylon more famil- 
iar to you by sending you our com- 
pletely new price list and brochure 
and by discussing your molding 
operation and Nylon-6 requirements 
with you. Just call or write Foster 
Grant, Leominster, Mass., KEystone 
1-6511. We're ready to work with 
you and your staff right now! 


ANT 


j 2 ao 2 ) fore Daaneperaee 
Your Partner in Plastics Progress 
Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La, 
Branch Offices and Warchouses in principal cities 
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SOCIETY 





ACTION 


Mid-Year Progress Report 


George W. Martin 
SPE President 


A. we approach our administrative mid-year, it ap- 


pears worthwhile to take a Society inventory to meas- 
ure our progress toward our established goals, pub- 
lished in the February, 1960 issue of the SPE Journal. 
Our purpose is to commend member-groups who are 
meeting or exceeding their schedules and to encourage 
them to keep up the good work, and to stimulate those 
who may be lagging to accelerate their efforts 

The area of Professional Activity Groups under 
the administration of your First Vice-President, Frank 
W. Reynolds, was destined to receive major emphasis 
by your 1960 President from the start. We believe 
that this emphasis has already paid big dividends and 
our primary objective of making 1960 a banner year 
for PAGs and PACs is rapidly becoming a reality. 

Frank Reynolds and his group have completed the 
task of revising the PAG-PAC Procedures Manual. The 
Manual was adopted by Council at its May 
meeting in Cleveland; it will be published this 
distribution to PAG and PAC officers 

In addition, PAG is publishing an urgently needed 
PAG brochure to describe briefly and clearly to the 
SPE membership, as well as to potential members, the 
organization and operation of PAGs and 
to define the individual member’s area of 
With the brochure will be mailed 


revised 
16th 
ummer fo! 


purpose, 
PACs, and 
participation in them 


400 600 © 800 1000 1200 


April 30, 1960 © 636 


WY APPLICATIONS RECEIVED — Goo! 1,800 by Feb. 1, 1967 


W MEMBERS in good standing — Goa! 9,000 by Feb. 1, 1961 


April 30, 1960 « 8048 


7000 7250 7500 


1400 


7750 8000 8250 8500 8750 9000 


assist PAGs to 
participate in 


every 


a simple designed to 
locate member-specialists qualified to 
the various groups. I earnestly request that 
member fill out and mail this questionnaire promptly 
when it arrives. 

Section Professional Activity Committees are being 
formed in many of our Sections, and already are effec- 
tively influencing Section activities, particularly with 
regard to technical meetings programs. 

Plans for the first SPE Traveling Exhibit, sponsored 
by our Plastics in Buildings PAG are nearing com- 
pletion and the first exhibit is scheduled for early 
1961. The April 1960 issue of the SPE Journal contains 
a fine description of this unique and constructive pro- 


quest ionnalire 


ject. 

We believe that every member of our Society could 
benefit himself, his Society, and his Industry by be- 
coming a member of PAG. Also, we recommend that 
each of you check into the possibility of establishing 
Professional Activity Committees in your Section if 
they do not already exist. Remember, PAG is SPE 

Our Education, Inter-Society Relations, and Plastics 
Institute Committee activities under the Administration 
of SPE Second Vice-President, Haiman S. Nathan, is 
moving forward. 

The Education Committee, at 
its April 23rd meeting in Colum 
bia, S. C., completed plans fo! 
a brochure “Plastics Engineer- 
ing as a Career” to be published 
with the assistance of the Stu- 
dent Membership Committee, to 
assist college and high school 


1600 1800 


undergraduates and faculty and 
career advisors. This Committee 
is also completing a survey of 
courses offered in 
involving polymers, and a new 
polymer publications 
is being compiled. The Com- 
mittee also is planning to report 
in October its recommendations 


universities 


index of 


on graduate scholarships, and is 
working on a revision of its 
Guidebook to be completed in 


1961. 
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Our Inter-Society Relations program is proving a 
great asset in the area of public relations with our sister 
societies. This Committee is working on a new Pro- 
cedures Manual that should give this important work 
a great deal of impetus. 

The Plastics Institute Committee has developed into 
one of the brightest stars in the SPE constellation. If 
success of the Institute can be measured against the 
tremendous amount of effort being put forth by this 
Committee—then the Institute cannot miss becoming 
a successful reality. A good organizational job has been 
done, a successful press conference has been held and 
a research questionnaire and brochure will be distrib- 
uted in June to carefully selected mailing lists. 

One of the primary activities of our Meetings Com- 
mittee under Frank Fine’s administration is the 
active planning organization of the 17th ANTEC to be 
held in Washington, D. C. in January 1961. From all 
appearances, the 17th ANTEC will have a program of 
the highest technical quality. 

The Meetings Committee is moving ahead with long- 
range plans to develop a central program commiuittee to 
coordinate technical programming for ANTECS, 
RETECS, and Section Meetings. In addition, this Com- 
mittee coordinates the schedule of RETECS sponsored 
by Sections. The first RETEC sponsored on April 20th 
by the North Texas Section has now become a success- 
ful part of SPE history. 

This fall will prove to be very busy as we have 5 
RETECS scheduled between September and Novembe1 
and the Committee is now engaged in developing its 
1961 RETEC schedule. 

Has your Section ever held a RETEC? If 
suggest that you look into the possibilities of holding 
one during 1961. Any Section that has held a successful 
RETEC will be quick to assure you that there is no 
better way to promote both technical and social inter- 
ests within your Section. RETECS usually increase 
Section membership and enhance the Section Treasury 

Maurice Malone, our 1960 Administrator of Pub- 
lications, reports outstanding progress by each of his 
three active Committees—Publications, Technical 
Volumes and Editorial Advisory Board. In this area, 
particularly, our fine Executive Office staff in Stamford 
is doing a monumental job. Our SPE Journal is con- 
tinuing to grow both in size and in technical quality. 


not, we 


Perhaps the greatest of these achievements is ap- 
proval by Council, at its May 16th meeting, of a new 
quarterly SPE publication, devoted to plastics science 
and engineering, to be called “SPE Transactions”. Ou: 
Technical Volumes Committee is completing plans fo1 
publication of three new volumes. Our Editorial Ad- 
visory Board has held two meetings in 1960 during 
which it has expanded its scope and streamlined its 
procedures. 

Our Administrative Committees, under the adminis- 
tration of SPE Treasurer, Joseph B. Schmitt, is being 
equally productive. The Finance Committee has sub- 
mitted to Council for approval the largest budget in 
the Society’s history, totaling over $436,000.00, and 
has adopted a specific program to increase SPE’s finan- 
cial strength by increasing its reserves. 

SPE’s Constitution and By-Laws will be printed 
and distributed te sections, council and committee 
chairmen this summer. Our Constitution and By-Laws 
Committee is now preparing the necessary By-Laws 
and Constitution changes required to implement the 
new organization of the future management of the 
Society should it be adopted. Although some progress 
has been made on an adequate Public Relations pro- 
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gram, this is an area in which more help from members 
of the Society is required if we are to do a job of which 
we can all be proud. Any member who has a flair 
for public relations is requested to contact us so that 
we can enlist him on our Public Relations Committee! 

Last, but far from least, is the vital area of Sections 


and Membership under the able administration of 
SPE Secretary James R. Lampman. 

When we established our goals, in January of this 
year, we thought that a total of 9,000 members by 
February 1, 1961 was an over-optimistic figure. At this 
sitting, it would appear probable that we will surpass 
this goal. Again, this is an area where each and every 
member of the Society can contribute effectively. 
Theoretically, if each member were to bring in only 
one new member during the year from among his 
business associates, we would double our membership. 

In January of 1959, our master plan projected 12,000 
to 14,000 members in five years—16,000 to 18,000 mem- 
bers in ten years. At that time, most of us suspected 
that these figures were ambitiously optimistic,—now 
we are inclined to consider them conservative. Let’s 
prove them conservative—let’s all get in and push. 

Our Student Membership area is growing as far as 
individual Student Members are concerned. However, 
we are still somewhat short of our goal in organizing 
Student Chapters. 

The Student Membership Subcommittee of the 
Membership Committee, working with the Education 
Committee, is preparing to publish a brochure on 
“Plastics Engineering as a Career” as reported pre- 
viously 

The Credentials Committee and the New Sections 
Development Committee are proceeding on schedule. 
Our 45th and newest Section is the Arizona Section that 
was granted its charter at the May 16th meeting in 
Cleveland. The possibilities for additional 
Sections are good, with interest now being evidenced 
in Australia and New Zealand 

Perhaps the most difficult and time-consuming pro- 
ject undertaken this year by any Committee has just 
been completed by the Sections Committee in develop- 
ing a new up-to-date and complete Sections Procedures 
Manual. It should help considerably to improve com- 
munications and mutual help between Sections and the 
international Society. 

The new Manual was approved by Council in May 
and will be distributed to Sections this summer. We 
know that it will prove a useful and essential tool of 
the various Section Officers and Directors. This is 
truly a monumental job! 

The Ad Hoc Committee on Future Organization of 
the Society has presented a complete plan, for organiz- 
ing the future management of the society, to the May 
Council meeting for approval. This plan is essentially 
designed to separate the Technical area of the Society 
from the Administrative, and to streamline manage- 
ment operation. The rapid growth of SPE completely 
precludes the possibility of efficient operation under 
our present outmoded organization. 

Although at mid-year progress looks good, we hope 
that you members, like ourselves, are not satisfied and 
will join with us to help achieve and surpass every 


overseas 


goal. 

We sincerely appreciate all of the fine co-operation 
that has been extended to us, and request its continu- 
ance. The result can only be better individual members, 
a better Society and a better Industry! 


SPE Executive Secretary 


653 








ORROSION RESISTANCE... 











.. another way high-density polyethylene 
IMPROVES YOUR PRODUCT 


RAINAGE WATER CONTAINING harsh detergents and common 
corrosives can be a problem tor sump pumps, but Fosto1 ia 


Corporation’s new submersible “Dynasump” is highly resistant 





to household chemicals. An integral component of this non- 





corrosive construction is the combination cover-strainer molded 
of Bakeire high-density polyethylene DMD-6001. 
TYPICAL PROPERTIES OF DMD-6001 Tough and rigid, this high-density polyethylene also contrib- 


uted to Fostoria’s new design concept. These properties, along 
repertee oe ee with the excellent molding characteristics of DMD-6001, made 


Density, gm/cc D 1505 0.950 this complex, one-piece molding possible; details are clean and 


Melt Index, gm/10 min D 1238 20 sharp. The result is a durable, functional, good-looking part 
that meets every requirement at low cost. 


Tensile Strength, pel bes 5408 Finding the right combination of polyethylene properties is 


°. 


Elongation, % D 638 45 made easier by the variety of Bakexrre Brand polyethylene 


Secant Modulus formulations available today. In addition to the low, medium, 
(Stiffness), psi D 638 100,000 and high densities, the list also includes the remarkable new 


Hardness. Durometer “D” D676 60 polyethylene copolymers. Such properties as stress-cracking 


resistance, moldability, dimensional stability, toughness, flex 





life and rigidity can be specified in the degree you require. 

















And to help in applying the properties of these materials to 
your product, you can call on the same technical knowledge and 
experience that developed them. Mail the coupon today, or 
write a description of your requirements directly to Dept. 
BL-132, Union Carbide Plastics Company, Division of Union 


Carbide ( orporation. 


UNION 
CARBIDE 


Dept. BL-132 

Union Carbide Plastics Company 
Division of Union Carbide Corporation 
30 East 42nd Street, New York 17, N.Y. 





Please send me information on Bake.rre Brand high 
density polyethylenes with particular emphasis on these 
properties . 
the application being considered is 
Fostoria “Dynasumps”, desifned for rigorous underwater servic — 
ire housed in covers molded of Bake.rre Brand high-density poly- ' 
irm 
ethvlene DMD-6001.The cover-strainers are molded by Haas ¢ Oryx 


ration, Mendon, Michigan. 
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PLASTICS 
AROUND 
THE WORLD 


France 


INDUSTRIE DES 
PLASTIQUES MODERNES 


JANUARY-FEBRUARY 1960 


Reinforcement and _ the 
(author 


Glass 
Manufacture of Pipes 
P. de Vinzelle) 
It is pointed out that glass rein- 
forcements in the form of cut rov- 
ing or mat applied to a mandrel 
before application of resin will not 
permit the manufacture of pipes, 
comparable to metal pipes in 
strength and rigidity. Reason: The 
bond between glass and resin will 
not stand up sufficiently as long a 
the glass pattern consists of non- 
oriented cut roving 
The method described 
article is the winding of preim- 
pregnated roving in a chosen pat- 


in thi 


tern on the mandrel, the resulting 
showing ae greatly in- 


strength 


product 


crea ed 


DECEMBER 1959 


Use of Emulsifiable Polyethylenes 
in the Textile Finishing 

For a number of years traditional 

finishing methods for textiles have 

been discarded in favor of applica- 

tion of finishes consisting of syn- 
Polyethylene Type 

uitable for emulsified 


thetic resins 
A-C 629 is 

applications on natural and syn- 
thetic type textiles and is being 
used increasingly due to the pro- 
tection and qualities added to the 
The application 
permit easy 


original material 
of this finish will 
draping and 
moisture. The formulation of this 


protection against 
emulsion as well as the prope 
method of application are de- 


scribed. 


The Insulation of Underground 

Constructions By Means Of Poly- 

Film (author—G 
Zuccari) 


ethylene 
Coppa 
under- 


Complete protection of 


ground tunnels against the pene- 
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tration of moisture through cement 
walls requires application of a tar 
type insulation on the outside of 
the structure which is frequently 
impossible to achieve. A method 
has been developed to accomplish 
this job by forming an envelope 
of polyethylene film outside of the 
walls. The methods of application 
and the equipment needed for the 
electronic heat sealing of this plas- 
tic envelope are discussed 


L’OFFICIEL DES 
MATERIES PLASTIQUES 


OCTOBER 1959 


Copolymers of Vinyl Choride—»pp 
1016-1034 
Tables containing 287 copolymers, 
catalysts used, consistency of the 
copolymer, solubility characteris- 
tics and end uses. Lists containing 
20 tripolymers and 10 copolymers 
manufactured in France are in- 


cluded 


NOVEMBER 1959 


Chemistry of Macro- 


pp 1150-1154 


Radiation 
molecules 


Two days of the International Con- 
ference on Radiation Chemistry in 
Geneva have been devoted to plas- 
tics. The vulcanization and the 
graft polymerization for various 
systems in the presence of Co-60 
have been discussed. There have 
been no reports on the polymeriza- 
tion of gases but extended research 
on the polymerization of liquid 
ethylene has been reported. Irradi- 
ation of Nylon 66 in fiber form im- 
proves flexibility, wash resistance, 
stability 


flame-resistance, color 


and hand. 


Mechanics of Ion-Exchange Resins 
—pp 1155-1159 

The following types are discussed 

carboxylic, mixed carboxylic-sul- 

phenol 

mem- 


phonic, vinyl-aromatic 


formaldehyde resins and 


branes or papers 


This month’s column has been made possible 
through the contributions of these abstracters 
Evert A. Mol (British Plastics) 

Hans Mayer (Industrie Des Plastiques Mo 


dernes) 
Alexander Baczewski (L‘officiel des Materies 


Plastiques) 
Alfred Alk (Poliplasti) 


Production of Plastics in Latin 
America 
Statistics for 8 S. American coun- 


tries are given 


Reinforced Polyesters and The 
French Polar Expeditions 


Article describes manufacture of 


huts. weasels, and barges from 


polyester prefabs 


DECEMBER 1959 


co 


Macromolecular Acetals—pp 1258- 
1269 
The chemistry of the acetal syn- 
reviewed, quoting ex- 
pressly Staudingers work 
Poly (vinyl acetals) may be elab- 
orated from poly (vinyl alcohol) or 
from poly (vinyl acetate) In wate! 
in solvent medium. Purification 
important and 


thesis is 
basic 


OI 
of the 
stabilizers preventing heat yellow- 
ing are enumerated. A list of acetal 
manufacturers in France, Germany, 
USA and Great Britain follows 
The largest outlet of poly (vinyl- 
acetals) is safety glass, followed 


resin 1S 


by wirecoatings 


Applications of plastics in meas- 
urement of photoelasticity—»p 
1271-1273 

Several French materials are as 
good or better as the heretofore 
imported plastics used in photo 
elastic research. The rather new 
field of 3-D photo elastic experi- 
mentation and its chemical rami- 
fications are explained. 


Molybdenum 
1274- 


A Solid Lubricant: 
sulfide and _ plastic—pp 
1278 

A report on French and Ameircan 

work in combining vinyl resins, 

expoxies and silicones with MoS 
in order to reduce the coefficient 


of friction. 


Plastic Materials in Art Foundry 
Work 
Glass reinforced polyester serves 


, 


as a raw material for a gigantic 
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figure head adorning a tanker. Its 
height is 15 feet and it does not 
weigh more than 1500 lbs. 


Substitution of Plastics for Metals, 
Comparison of their Mechanical 
Characteristics 


The author who has studied this 
field for the French Ministry of 
Aviation points out that the 
mechanical properties of metals 
can be determined exactly and that 
these numerical values allow the 
prediction of their behavior. In the 
field of plastics on the other hand 
the extent of statistical spread of 


their mechanical constants is just 
as important as_ the 
themselves. The author proposes a 
logarithmic system which makes it 
possible to calculate the replace- 
ment of metals by plastics (nomo- 
graphs, literature) 


constants 


JANUARY 1960 


Physico-Chemical and 
Characteristics of 


Chemical, 
Mechanical 
Plastics 

A novel way of symbolizing form- 

ulae of plastic materials. Method 

shows how to plot simultaneously 


CARY 
VINYL 
SERVICE 


means 


*Product 
Availability 


*Technical 
Assistance 


"Prompt 
Deliveries 


*Research 


Write or Call Cary 
about your PVC needs — 


Production of vinyl resins and 
copolymers in excess of 50 mil- 

TaMioh ame lalal iol heed ol (tL Ma -laligel iby 
Koleohi-teM cele -iilelt melt itle-m elgeluile}| 


reolaflels 


Unbiased advice on Your vinyl 
processing problems 


Timed to Your production 
schedules 


Willie] Mel s)eli(aelilels Wan @ela at) 
ela mnielaliiit-timelite Tale Leal’) 
> at your disposal 


or for technical assistance, 
data or samples. 


P.O. BOX 1128, New Brunswick, N. J. 
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several properties of many plastics 
on short nomographs. 


MARCH 1960 


Phenol Formaldehyde Resins (au- 
thor—J. C. Casanova) 


Third installment of a series on 
small scale resin production. 
Article gives size of kettles and 
heat required. 


Blow Molding of Hollow Articles 
(author—F. Hybre) 


Double walled containers up to 50 
gallons are formed from two sheets 
joined at the rims and blow to 
shape in the mold. 


Italy 
POLIPLASTI 


JANUARY-FEBRUARY 1960 


Development of the Application of 

Plastics in Building—pp 14-18 
The author describes the wide and 
novel use of plastics in a hous- 
ing project in Milan. Electrical 
switches, plugs, air conditioning 
ducts, louvers and other common 
well known applications are funda- 
mental. Colored polyester 
are used as a matrix for vari- 
colored pieces of marble which are 


resins 


subsequently ground and polished 
A commercial preparation of mar- 
ble chips in polyester has been 
developed following the excellent 
performance of this material in 
office buildings and the lobby of a 
large department store. Doors are 
made from melamine laminates on 
paper honeycomb cores. Polyester- 
glass is employed for kitchen sinks 
Refuse chutes are PVC Tubing 
Hoppers and were 
added on the job by means of hot 
gas welding. PVC 
buried in the masonry as down- 
electrical conduit 
polypropylene 


access doors 
pipe is also 


spouting and 
Polyethylene and 
are used in piping systems. 


Gas Chromatography of Pheno- 
plasts-Analysis of Phenolic 
Resins in Alcoholic Solutions 

This is an analytical method of 

identifying free phenol and _ its 

homologues in alcoholic solutions 
of commercial phenolic resins by 
means of vapor-phase chromato- 
graphy. Previous methods require 
laborious separations. This method 
gives a direct qualitative result and 
reproducible quantitative data of 
commercial quality. The proced- 
ures are described in detail and 
illustrated with graphs and tables 
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FOR UNUSUAL EFFECTS IN 


(Continued from page 657) 


Great Britain 
BRITISH PLASTICS 


FEBRUARY 1960 
Ethylene-Butene Copolymers—pp 
58-61 
This article has been written by 
three members of the Phillips 
Petroleum Company, U.S.A. The 
article points out the good proper- 
ties of the new copolymers, such 
as high 
excellent stress cracking resistance, 


stiffness and toughness, 


and superior performance unde: 


long term loads 
Film Coatings for 
pp 62-65 


Polyethylene 
Packaging 
The main types of multi-ply films 
polyethylene- 
aluminum foil, paper 
aluminum foil/ polyethylene, cell- 
ulose acetate/foil/paper/polyethy- 


in production are 
coated 


lene, polyethlene-coated 
polyethylene-coated cellulose poly- 
ethylene-coated poly- 
ethylene-coated glass fabric. The 


paper, 
polyester, 


major companies involved in this 
business are: The Metal Box Co 
Ltd., The Clyde Paper Co. Ltd., 
Telegraph Construction & Main- 
tenance Co. Ltd., British Cello- 
phane Ltd., Robinson Waxed Pape! 
Co. Ltd., and Fisher’s Foils Ltd 


Overcoming Sinkage and Voids in 

Thick-Sections—pp 66-69 
The thick-section mouldings dis- 
cussed in this article are exclu- 
sively limited to shoe heels, with 
and without wooden inserts. The 
thermal behavior of the polyme: 
such as the change in_ specific 
volume as a function of the tem- 
perature, is discussed and related 
to the tendency to form sinkage 
and voids. The ways to eliminate 
these faults are discussed 

The 16% 
curring with Nylon 6 melts is too 
large to be compensated by initial 
packing under high pressure. The 
molding technique, therefore, is 
different. Full gating is again the 
satisfactory but pin gating 


change in volume oc- 


most 
can also be used. The sprues and 
runners should be large enough 
to allow the melt to remain fluid 
until all contraction has been com- 
pensated. There are also a number 
of sinkage resistant 
available. They 
structure 


polymers 
produce a sort of 
honeycomb inside the 
molding but the outside shows no 
molded mainly 
tech- 


They are 
low pressure molding 
The mechanical strength 
impaired by the 


niques 
is not seriously 


large number of small voids 


TECHNICAL 
MEETINGS 
CALENDAR 


17th ANTEC —— — 


Annual Technical Conference—January 
24-27, 1961, Shoreham and Sheraton 
Park Hotels, Washington, D.C. Sponsored 
»9y the Baltimore-Washington Section 
General Chairman: Dr. Gordon Kline 
National Bureau of Standards, Washing 
ton, D. C 


1960 RETECS ———_—__—_—_ 


Offers of papers in the technical area of 
each Regional Technical Conference are 
solicited by each sponsoring Section. 
Please submit offers and abstracts to 
RETEC Chairman or Section President 
indicated below for each RETEC: 


September 8 and 9—New Horizons in 
Vinyl and Plastics in the Shoe Industry, 
Eastern New England Section, Statler 
Hilton Hotel Boston Mass, Co-Chair 
man, Program, Robert Abeles, c/o Elf 
skin Corp Main St Cherry illey 
Worcester, Mass 


September 22—Plastics in Business Ma- 
chines, Binghamton Section, Sheraton 
Inn, Binghamton, N. Y. Chairman; John 
E Gwyn, c/o Consolidated Plastics, 498 
Conklin Ave., Binghamton, N. Y. 


October 5—Plastics in Corrosion, Golden 
Gate Section. Chairman: J. W. Richard 
son, c/o Rohm & Haas Co., 600 Cal 
ifornia St., San Francisco 8, Calif 
November 7—Automation in _ Injection 
and Compression Molding, Ontario Se« 
tion; location King Edward Sherat 
Hotel, Chairman: j. M. Lees 
c/o Canadian General Electric Co., 755 
Division St North Cobourg, Ontario 


Canada 


Toronto 


November 18—Blow Molding, Newark 
Section, Essex House, Newark, N. J 
Chairman: Robert Hoehn, Mack Molding 
Co., Ryerson Ave., Wayne, N. J 


— DETROIT RUBBER —————— 
and PLASTIC GROUP MEETINGS 
June 24—Summer Outing, Western Coun 

try Club 
——_———— OTHER MEETINGS 


July 4-8 Gordon Research Conterence 
Polymers. Colby College New 
London, N. H 


Junior 


July 19-21—Western Packaging & Ma 
terials Handling F xposition Pan Pacific 
Auditorium, Los Angeles, Calif 
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Baltimore-Washington 


Plastics in Building 


STANLEY PROSEN 


The May meeting was on the sub 
ject of Plastics in Building. Mr. John 
King, Manager of the Research Insti- 
tute, National 
builders was the speaker 


Association of Home 
A film “Re 
search to Reality” was shown and the 
Section members toured the NAHB 
displays at that organization’s housing 


center in Washington D. (¢ 


Buffalo 


Buffalo Discusses 
Polyethylene 


J. P. VALENTINE 


[Twenty-five members and 
attended the regular monthly dinner 
meeting held on Monday, April 11 
1960, at the Park Lane, Buffalo, N. ¥ 
Speakers were Mr. Peck 
Service, and Mr. Koch 
neer, Pip Compound, both of Semet 
" Solvay — Division Allied 
Corp., Tonawanda, N. Y. The subject 
was “A. ( Polyethylenes” 

Mr. Peck discussed first the new 
A.( Cleaning Compound, a_ high 


gu sts 


Technical 


Proje ct Engi 


Chemical 


molecular weight polyethylene. Its 
function is to remove carbonized spots 
and semi-oxidized polymer from inje¢ 
tion and extrusion cylinders 

Next material discussed was a high 
molecular weight polyethylene (ACX 
for compression molding. Molded with 
125 psig steam, it has good heat dis- 
tortion and can be used to mold sec- 
tions of varying thickness and com 
plexity 

In the low molecular weight poly 
ethylene polymers the most outstand 
ing uses include: (1) Color and odor 
carriers, (2) in films, to decrease the 


water vapor transmission rate and 
minimize strength directionality when 
added in quantities of 1 to 5% 

regular film grade materials, (3) in 
injection molding, to be added to regu 
lar materials in small quantities for 


troublesome moldings 
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Indianapolis 


Dry Coloring of Plastics 
H. H. CLAPP 


The April meeting of the Central 
Indiana Section was held the 26th at 
the Continental Hotel Indianapolis 

rhe technical session heard Mr. Art 
Cowan of Plastic Molders Supply, In 
He has been associated with the plastic 
industry for the past twelve years and 
a member of SPE for nine vears. His 
Dry ¢ 


and covert d prim ipl 


subject was oloring of Plastics’ 
sand advantages 
of dry coloring, special equipment 
necessary or desirable in molding cyl 
inder and desirable mold features. He 
estimates the average cost for a rang 
of colors for dry coloring is ls¢ per 
lb Quality has 


vears due to improved 


improved In recent 
techniques and 
better pigments 

Ot special not Central Indiana 
Section has published Vol. 1 number 1 
issue of the bulleti: 
News Views’. The editor is Brandt 
Beckett of Western Electric Company 


Plans call for 4 issues per veai 
| 


known as. the 


Central Ohio 


Central Ohio Tours 
Western Electric Plant 
RICHARD SHARPE 


Approximately 80 members and 
guests toured Western Electric's new 
plant at Columbus Ohio. The 


compre ss1on 


group 
viewed injection and 
molding machines, and also wer 
shown development and manufactur 
ing operations connected with the 
business of building te lephone ex 


change and office switching gear 


Cleveland 
PAG Activities 
E. K. McCLELLAN 


The April meeting of the SPE 
Cleveland Section was held on_ the 
18th of the month at the Cleveland 
Engineering Society Building, Cleve 


land, Ohio 


SECTION 
NEWS 


There were 51 members and guests 
on hand to hear Mr. Frank W 
olds, National First Vice President 
and administrator of the PAG, speak 
on PAG activities. After Mr. Reynolds’ 


talk the meeting wa 


Reyn 


devoted to new 
materials. Talks were 
given by Dr. James D. Bruton of 
E. I. DuPont de Nemours and Com- 
pany regarding their new polymerized 
formaldehyde Delrin’ 
and Mr. J. Y. Lomax of Hercules 
Powder Company, spoke on “Penton’ 
Both talks were illustrated by the usc 


the rmoplastic 


acetal resin 


of slick Ss 


Connecticut 


The Infinity of Plastic 
Mold Materials 
K. G. CLARKE 


meeting of the Con 
Society ol 


Phe April 
necticut Chapter of the 
Plastics Engineers carried a doubk 
feature lop-notch technical discus 
ion on tool steel and a stimulating 
iddress by our Society's National 
President 

Guest speaker for the evening was 
Mr. E. E. Lull of the Crucible Steel 
Company, Pittsburgh 
who spoke on “The Infinity of Plas 
tic Molds Materials”. Mi Lull pointed 


out the many different types ol steels 


Pennsylvania 


available for mold construction. He 
described in detail the new numerical 
system for designating these various 
types The effects of grain structure 
and imperfections in stock on tooling 
problems was also elaborated upon 
Major emphasis should be placed on 
selecting the correct steel for each 
individual tooling job, according to 
Mr. Lull 

The Section was also honored by a 
talk describing the aims and objectiv: 
of the SPE by Mr: Martin 
our National President, President and 


General Manager of Holyoke 
Company, Holyoke, Massachusetts 


George 


Plastics 
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Milwaukee 


Reinforced Molding 
Compounds 
C. H. STRONG 


ope iker at the 
Richard Dovne 


April meeting was 
Sales Manager Plas 
tics Division, Atlas Powder Company 
and — the 
Molding Compounds 

He ce fined 


compounds as premixes in which there 


subject was “Reinforced 


reinforced molding 


were many various grades. He ex 
plained that the contents of the pre 
fille rs 


the latter being clays and carbonates 


mix consisted of resin, glass 
\ comparison ot various properties 


were given of polyester premix to 
the thermoplastic and phenolic mold 
sampl 


ing compounds Various 


molded parts were shown to the group 


Newark 
Epoxies Discussed 

The Section held two concurrent 

rhe first 

session Was under the chairmanship ot 

Vincent 


[inc and 


sessions at its May meeting 


Sussman, Epoxy Products, 
covered new epoxies and 
trends in epoxy resin development 


he other sess 
finishing and was under the 


ion was on the subje ct of 


plastic 


to give you 
COMPLETE 
MOLDING 
SERVICE 


To guarantee an acceptable finished part, a 
satisfactory die is required. That's why 
REINHOLD-GEIGER maintains a fully staffed die 
shop... one of the few molding companies in 
the area which does. 

Your dies are maintained for your exclusive 
use, while in our plant. 


HOBBING: largest facilities and tool steel 
inventory in the West. 


SLIP RINGS and BRUSHES: developed and 


produced by UNIT INDUSTRIES DIVISION 


For further information on dies, molding, 
hobbing or precious metal alloy rings, write to 


REINHOLD-GEIGER PLASTICS, INC. 


8763 Crocker Street, Los Angeles 3, California 


chairmanship of Morton B. Gilbert, 
F. |. Stokes Corp. Subjects ranged 
from vacuum coating to coloring of 


plastics 


North Texas 


Plastics in the 
Construction Industry 


ERNEST F. DOURLET 


rhe April 18, 1960 meeting of the 
North Texas Section, Society of Plas 
tics Engineers was held at Howard 
Johnson's restaurant on the Dallas-Ft 
Worth turnpike 

Fifty-two members were present 
Thumbnail biographies were given by 
Glenn Grimes, Tom Harbor, and 
Wayne Kistler 

Bob Theobald, Dow Chemical Com 
pany, Freeport, Texas gave a very 
interesting program on “Plastics in the 
Construction Industry”. He cited some 
of the reasons for the growth of plas 
tics in this field: Weight reduction; 
simplification; lower installation costs 
and longer life. He predic ted that plas 
tics used in construction would grow 
60% in volume during the 1960 decade 
when compared to the 1950 decade 
His talk was extensively illustrated by 
slides of different plastic applications 


in the construction field 


Philadelphia 


Management Night 


On April 26 about 75 members and 
guests were present for the Philadel 
phia Section’s management night. Mr 
W. T. Cruse, Executive Vice-President 
of SPI spoke on SPI activities aimed 
at advancement of the industry. Some 
of the major problem which the indus 
try has faced during the past year 
were reviewed from the aspect of 
what SPI did to help the industry over 
these hurdles. The SPI has also been 
active in the development of standards 
for various phases of the plastics in 
dustry such as pipe and film 

The conclusion of Mr. Cruse’s talk 
was devoted to “Trends in Plastics 
Around the World.” A very interesting 
collection of slides was shown from 
Mr. Cruse’s recent world tour. These 
included views ranging from the very 
modern Russian and West German 
equipment and exhibits to plastics 
manufacturing in India where man 
power instead of machinery still plays 
an important role 

The Philadelphia Section was also 
honored to have present Mr Frank W 
Reynolds, First Vice-President of SPE 
and Administrator for the Professional 
Activity Groups. Mr. Reynolds r 
viewed the professional developm« rit 
of the SPE and the importance of the 


Professional Activity 


Groups in its 
future growth 

For its May meeting the Philadel 
phia Section was the guest of the 
Owens-Corning Fiberglas Corporation 
Barrington, New Jersey 
Pioneer Valley 


Russia 
J. R. JOHNSTON 


Jack Kavanaugh, Standard Tool Co 
Leominster, Massachusetts, was the 
guest speaker and presented a very 
enlightening talk on his experiences in 
Russia. while there with the American 
Exposition as the sole exhibitor of in 
jection molding machines 

His talk was of a non-technical na 
ture, centered arourd 200 colored 
slides. Because of strict Russian cen 
sorship, pictures could only be taken 
of historic places and points of interest 
Jack Kavanaugh’s comments showed 
an excellent background of Russian 
pre-revolutionary history 

The last part of his talk was de 
voted to the exposition with its many 


sidelights and incidents. 
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Vacuum Metallizing, 
the best process for 
decorating _ plastics 


CADET 


ANIC PEROXIDE: 
BENZOYL PEROXIDE | yor 


LAUROYL PEROXIDE 


2, 4 DICHLOROBENZOYL 
PEROXIDE 


TERTIARY BUTYL 
HYDROPEROXIDE 


METHYL ETHYL 
KETONE PEROXIDE 


and packaging 


§ 


) 


Tokyo, Japan 
Cable Address: 


Rochester 


SPE Past President Sutro 
Visits Rochester Section 


DAVID L. MESSENGER 


Che April meeting of the Rochester 
Section was held at the Colonial Hotel 
on April 11, 1960 


bers and guests were present 


Chirty-nine mem 


Following dinner Mr. Fred C. Sutro, 
Jr. of Spencer Chemical Company and 
past president of the National, spoke 
on the latest developments in polyole 
fins. Mr. Sutro’s talk, illustrated with 
slides, covered the development of 
polyolefins from 1950 to 1959 as well 
as some interesting predictions for 


the next five years through 1965 


Southern California 
Panel Discusses Polyolefins 


Milton Buck of L. H. Butcher Co 
was moderator of a panel which dis 
cussed polyolefins On the panel; 
Frank Chemical Co 
(low density Robert 


Lindegren, Du Pont (medium density 


Hughes, Dow 


polyethylene ), 


polyethylene), George Sollenberger 
Koppers Co. (Type III, high density 
polyethylene ) and Paul Metzger of 
Hercules Powder Co. (polypropylene ) 
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Manufacturers and Exporters 


Member of Society of Vacuum Cooters, U. S.A 


TOKUDA SEISAKUSHO, LTD. 


No. 587, 3-chome, Higashinakanobu, Shinagawo-ku, 


** TOKDAVAC TOKYO ”’ 
Tel: Ebora (781) 8101 (rep.) 


Vacuum Roll Coating Equipment Model: RCU 650 








Prompt Ship 


from Warehouse Stocks in Principal Cities —— 





Distributed by 
CHEMICAL DEPARTMENT 
McKesson & Robbins, Inc. 
Dept. SJ, 155 East 44 Street 
New York 17, New York 


Manufactured by 


(¢) CADET 


CHEMICAL CORP. 
Burt 1, New York 
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Write 
Now! 


St. Louis 


St. Louis Hears 
Gordon Thayer 


RICHARD D. KOEHRMANN 


Speaker for the March meeting was 
Gordon B Dow Chemical Co 
His subject was “Plastic Mold Design 
Today's Needs.’ 
mold 


cavities, stress relief, hot runners, and 


Thayer 


and Construction for 
He discussed materials for 
mold temperature control 

In April, John D. Young of Du Pont 
addressed the group. His subject was 
“Automotive Plastics, Today and To 
morrow.” Mr. Young discussed current 
commercial plastics in domestic and 
foreign autos, the importance of de 
signing for plastics, plastics in auto 


bearings and bushings, and future 


opportunities for plastics in the auto 


industry. 
Upper Midwest Section 


New Extrusion 

Developments 

CHARLES M. SMITH 
Mr. Frank Nissel of the 


Corporation presented a very fine talk 


Prodex 


A local McKesson & Robbins Chemical Department 
representative will be pleased to call and talk 
over your Organic Peroxide requirements. Lb 


on “New Extrusion Developme nts at 
the March 2Ist Areas of 
spec ial interest discussed by Mr. Nissel 


meeting 


were relationship between size and 
output of modern extrusion equipment 
use of the extruder to plastic ize poly 
mer for the ejection molding of ex- 
tremely large parts, extrusion — of 
unplasticized vinyl, and adiabatic ex 
truder operation 

At the April meeting, approximately) 
152 members and guests of the Upper 
Midwest Section, Society of Plastics 
Engineers listened to a very interesting 


William ] 
Gort of Koppers Co., Inc The sub 


lecture presented by M1 
ject covered was “New Developments 
in Expandable Polystyrene” supple- 
mented with slides 

Mr. Gort, who is technical director 
of Expandable Polystyrene for Koppers 
Co stated that their 


industry in 1954 in 


company 
pioneered new 
polystyrene novelty items 

lrade name for Koppers expandable 
Polystvrene is “Dylite”. Some interest 
ing cost comparisons show that paper 
cost $12.00 a cubic foot, steel $25.00 
a cubic foot, crystal polystyrene 
$14.00 a cubic foot and Dylite 40¢ 


a cubic foot 
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ABOUT 
MEMBERS 


director of 
for In- 
ternational Resistance Co. has been 
elected a Vice-President. Dr. Stein 
has been with IRC for 11 years and 


Sidney J. Stein, 
engineering 


Dr. 


research and 


was made director of research and 


engineering in 1958. A graduate of 
College 
Brooklyn, he 
ilver “A” pin 
Army 
work from 
Manhattan 
Stein is a 
Publi 


srooklyn and Polytechnic 


Institute of was the 
recipient a 
Engineers 
1943 to 


(atomic 


awarded y the 
Corps fo 

1946 on the 
bomb) project Di 


member of SPE’s ations 


Dr. Stein Committee 

Harris ESB-Reeves Corp 

of Market Development. The 
e of Electric Storage Battery 

York to make mic 


H. M. recently joined 
company 
Co. and Reeves 
plastic 


Vew roporou 


James H. Brodie has been appointed Sales Manas 
1 Plastics Div., Fab 
the sales of prepreg materi 
Loma Industries, Inc. a 
development. M1: 

Grant Co 


he Reinforce icon Product 
will be responsible fo1 
Jack Bloch join 
products design and 
to Loma from Foster 
William T. Cruse, Executive Vice President of SPI 
cepted tl Silver Anvil Award on behalf of SPI fi 
ublic Relations A The awat 
SPI’s educational campaign con- 
the proper use of plastic 


ociation 


how bags 


James S. Hearons, Owens-Corning Fiberglas Corp., \ 
25 top salesmen. Mr 
Dame 


amed one of the company 
raduate of Notre University 

Lanson led an all-day seminar on water- 
proofing with resins and plastics recently. Dr. Lanson 
President and Technical Director of the U. S 
1 Chemical Co. He also conduct 
and Plastics at Wa 
with the St 


Dr. Herman J. 


a course in 
of Resins hington 


Louis 


ation 


lis, In Coope 


Glenn A. Tanner has been 
pointed Director of Sales for 
Plastic Div (National Cleveland 
which includes Auto-Vac 

, Auto-Blow Corp., and Plastics 

& Chemicals Div., all of Bridge- 


ap- 


the 


port, Conn 


<4 Mr. Tanner 


Dr. Herman F. Mark, Director of the Polymer Researc! 
Institute at Brooklyn Polytech, and a member of SPE 
spoke on 


Publications Committee, “Polymers of 
the 1960’s, at the April 26th dinner-meeting of 
the Eastern New England Section of SPE. Dr. Mark, 
fourth from the left, is pictured (left to right) witl 
Robert Flynn, president of Lowell Technological In 
stitute’s SPE Student Chapter, host for the meeting, Dr. 
Raymond O. Normandin of the Institute’s Department 
of Plastics Technology, Gim Fong, President of the 
Section, Dr. Mark, Dr. Martin J. Lydon, President 
LTI, and Dr. Russell W. Ehlers, head of the Institute 
Plastics Department and chairman of SPE’s membé 
ship subcommittee 
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Presentatior 
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president of Alcy! 
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Union Carbide Plastics Co. He 
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f Technology with a B.S 
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MULTITEM.. tHe Finest 
INDUSTRIAL WATER CHILLER 
EQUIPMENT That Money Can Buy! 


SPE members take part in press conference to kick 
off campaign for industry support of American Plas- 
tics Institute. Shown in picture left to right, are 


fron Gordon Kline ) 11 Bureau of Standard 
He A i ) Pre ioen ré Grant 
Pre 
ger 


A. A 


Tech-Art Pl 
Di Ashley are SPE member 
LaBelle and Dub } ast President f SPE. The pr 
L ce Tussle Aoril 26 cated MULTITEM CONTROLLED 
f the busin ind technical pri CHILLING TREATMENT... 
Institute it Os « lained at the 
eee a Cee ¢ Speeds your product to market * Trims 
cerned with Doth the industry immediate 


urance of its future health ond manufacturing costs by reducing cooling lag-time 


Institute would fulfill the need for long basi ¢ Cuts water bills © Reduces maintenance 


nature and characteristic f plastics mate and moving costs * Saves on Fuel 


cience and engineerir 
irch t 
The 
he MULTITEM unit is fully air-cooled and requires no water for 
the refrigeration cycle. Its closed system permits 100°) recovery of 
for processing. You have the further unique advantage of 
having a built-in ventilating system for summer operations and 
i heating system for winter operations 
C. Wm. Cleworth, President of the Cleworth Publishing 
Co., Inc., was recently appointed to membership on the 
International Committee of the Society of the Plastic 
Industry for increasing cycles of injection molding, extrusions and other 


The MULTITEM is a temperature control unit designed to 


circulate cold water through any process that requires rapid cooling 


types of forming operations 
paneichcinhypte > yma amdhony a oa reno bin The MULTITEM system improves the quality of your product 
division of Rexall Drug and Chemical Co. Mr. Masso- 
pust was formerly associated with General America! 
Transportation Corp. He will reside in the Los Angel 


area Application Engineering Corporation, maintains a unique cooling 


and eliminates expensive maintenance caused by corrosion and 
ime deposits. The cost of electric energy is recovered by reducing 


plant heating expense during winter operation 


: ‘ : systems design staff to provide working drawings and specifications 
Denis J. Mullins and Frank J. Ward were promoted to 


. for your individual requirements when installing your MULTITEM 
the position of account manager, a new classification 


heat transfer units. This department specializes in water chilling 


established by Dow Chemical to provide recognition ind recovery systems and their experience is available to you as an 


en » fey , > > } re ot 
and incentive for outstanding alesmen who are not added service on any water chilling problem 
engaged in supervisory work 


Application Engineering Corp. 
DEATHS 3811 PODLIN DRIVE, FRANKLIN PARK, ILLINOIS, POrter 6-5653 


Robert M. McGee, 57, technical service representative 
for Plaskon Molding Compounds at Toledo, Ohio plant 
of the Plastics and Coal Chemical Division, Allied 
Chemical Corp., died on March 9th, after an extended 
illness 


Mr. C. C. Gildersleeve, 30314 Lake Road, Bay Village, 
Ohio, passed away very suddenly in January. He was 
the president of Precision Molded Plastics, Inc., in 
Cleveland, Ohio, and has been a member of SPE sinc 

Rn. = “ s takes no valuable floor space. Model S water 
January 5, 1945, being associated with the Cleveland nits do not 


MULTITEM Model S—A versatile, compact MULTITEM Model TP—The MULTITEM 
water recovery unitfitted for ceiling suspen Mode! TP is a completely self-contained 
h ng system suitable to a wide va 
n Je pump and tank. Multiple ety of industrial applications. It includes a 

r ted to an App atior water pump and water storage tank, delivered 
Sec tion Pp. pump and tan t »sired and ready to plug in after hose connections 


e made to process 
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POSITIONS OPEN 





DEVELOPMENT ENGINEER 


NRM has an exceptional opportunity 
for top quality project engineers. Sub 
stantial experience in blow molding o1 
extruder design can lead to rapid ad 
vancement. Please send resume of edu 
cation, experience and salary requirement 
to: | E. Heston, Manager, Extruder 
Division, NRM¢ 17 West 
Street, Akron 8, Ohio 


Exe hangs 


PLASTICS BLOW MOLDING 
FOREMAN SUPERVISOR 


Experienced on latest equipment tech 
niques and materials Opportunity wit! 
growth company in Metropolitan New 
York. State full experience and _ salary 


requirements 
PLASTICS CORPORATION 
» Park 74, New York 


CHANAI 


63-20 Austin St., Rege 


SUPERVISOR 


Product and Process Engineering 


Position open for Mechanical Engineer 
with main experience in nylon injection 
molding and some experience in com 
pression molding. To handle process de- 
velopment within the Plant and some 
travel and customer relations with regard 
to new product deve lopme nt. Re sponsibl 
for supervision of design tooling and 
Quality Control. Age 30 to 45 years 
Salary $12,000 to $15,000 

Box 3860, SPE JOURNAI 65 Pros 
pect St., Stamford, Conn 


SALES ENGINEER 


Unusual opportunity with large pro 
gressive growth minded paint and plastic 
mfr. to handle advanced line of corrosion 
resistant synthetic surface coatings. Pre 
fer man capabk of eventually supervis 
ing in his area 

Excellent salary plus bonus. All Co 
benefits Reply in confidence to Farboil 
801 Key Highway, Baltimore 30, Md 


PLASTICS 
APPLICATION 
ENGINEER 





We are looking for a Chemical Engi- 


neer with 2 to 5 years experience 


in the application of thermoplastics 


This position offers an opportun- 


velopment Division of our 


Please send full details in 


confidence to: 


Personnel Director 
FOSTER GRANT CO. 


Leominster, Mass 





ity to join the Research and De- 


gressive and growing company 


INC. 


NYLON SPECIALIST 


Five or more years in molding and ex 
truding nylon and other thermo-plastics 
to close tolerances. Must have formal 
technical or academic background — be 
sides broad, practical production and 
supe rvisory ( xperi nce Exe ellent oppor 
tunity in growing southern New England 
organization. Reply Box No, 4860, SPI 
JOURNAL, 65 Prospect St., Stamford 


Conn 


SALES ENGINEER 


Sales Engineer with mechanical engi 
neering background and a_ thorough 
knowledge of compre ssion and injection 
molding and tooling, to represent one of 
the Midwest's largest molders in the 
Chicago Metropolitan Area. A real op 
portunity for a go-getter 

Send recent snapshot with letter out 


marital 


lining education, 
status, and salary requirements. Box 5560 


SPE Jol RNAL, 65 Prospect St Stam 
ford, Conn 


experi nce, 








POLYMER 
CHEMISTS 


One of America’s most progressive 
producers of aluminum has excel 
lent opportunities for three p 

mer chemists in laboratory bein 
established for newly expan jed 
plastics division. At present time 
major emphasis is being placed on 
polyvinyl chloride films, polyviny 
alcohol films 
foam plastics. Two te five year 


polypropylene and 


experience in one or more of thes« 
areas is essential 

Educational requirements include 
B.S. or M.S. in chemistry with em 
phasis on organic 

Salaries for these positions are oper 
and will depend on educationa 
background and experience. South 
east location 

Please send resume stating age, ed- 
ucation, experience and salary re- 
quirements to: 


General Employment Manager 


REYNOLDS 


METALS COMPANY 
Richmond, Virginia 
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PLASTICS EQUIPMENT 
ENGINEERS 


Fast growing design engineering 
organization offers outstanding op- 
portunities for engineers familiar 
with specifications, layouts, opera 
tions of Extruders, Banbury’s, Film 
Coloring and Compounding. Ex 
perienced in Plastics, Vinyls, Poly- 
olefins, Polystyrenes, Rubbers, etc 
All benefits including Profit Shar- 
ing Plan. Please send resume in 
complet confidence to Mr. L. P 
Mallahan, Personnel Director 
Crawford & Russell 
Incorporated 
7 Market Street 
Stamford, Conn. 











SALES REPRESENTATIVE 


Nationally known custom fabricator of 
I luoroc arbon resins needs sales represen 
tation west of the Mississippi. Products 
have wide application in the mechanical, 
electrical and chemical fields. Established 
manufacturer's — re presentative organiza- 
tion preferred but will consider estab- 
lished individual with superior qualifi- 
cations. Write to Box Number 5060, SPE 
JOURNAL, 65 Prospect St., Stamford 


Conn 


SALE REPRESENTATIVE WANTED 





Pioneer Manutacturer of 


EPOXY 
COMPOUNDS 
and 


EPOXY 
COLOR PASTES 


needs representatives to follow up 
large number of fine sales leads in 


various parts of country 


Write THE CLINTON COMPANY 
1210 ELSTON AVE 
CHICAGO 22, ILLINOIS 











POLYMER APPLICATIONS 
RESEARCH LEADER 


To head SOHIO’S long range established 
program covering molding resins, elasto 
mers, fibers and coating compounds Pe 
trochemical acrylonitrile, acrylates, olefins 
and other monomers are being investi 
gated. M.S. or Ph.D. chemist or chemical 
engineer preferred with at least thre 
years pertinent Location 
New laboratory 
Cleveland 


c xpe rence 


in eastern suburb olf 


Write in confidence to 


THE STANDARD OIL COMPANY 
(OHIO) 


Research Department, H. E. Alford 
1440 Warrensville Center Road, Cleve 
land 28, Ohio 
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PLASTICS DESIGNER 


Tool and mold. Experienced in Viny] 


and Phenolic molding Medium _ size 
northeastern Indiana manufacturer offers 
exceptional opportunity in the field of 
electric al harness compone nts. Give com 
plete personal details in your reply Box 
1760, SPE jOl RNAL, 65 Prospect St 


Stamford, Conn 





POSITIONS WANTED 





MANUFACTURER’S AGENT 


Chemical Engine r—Recently estab 
lished as Manufacturer's Agent (January 
1960). Ten years previous sales and tech 
nical service experience in Plastics & 
Resins 
Plastic 


frigeration and Custom Molders Ye irly 


molding powder sales to Re 


vross sales for previous employer i 
Sales Agent 
000.00 
Resin sales and technical service to 
Plywood, Furniture and Mineral Wool 


for same previous 


umounted to over $1,500 


Glass Fiber industries 
employer amounted to approximately 
$750,000.00 gross annually 

I have industrial contacts and I desir 
to establish additional line for Re put ible 
Well-Managed, Aggressive and Growth 
Minded company for the Louisville, Ky 
include 


and surrounding territory to 


Indianapolis, Evansville, Cincinnati and 
Nashville. Box #5660, SPE JOURNAI 


65 Prospect St Stamford, Conn 


DEVELOPMENT ENGINEER 


Young management qualified pro 
cess/product development engineer with 
excellent experience in plastics develop 
ment and production desires responsible 
position with 


Chemical background as Technical Co 


progressive company 


ordinator in extrusion compounding 


coating application development and 
production Box 4960, SPE JOURNAIT 
65 Prospect St., Stamford, Conn 


MANUFACTURING ENGINEER 
OR PRODUCT DEVELOPMENT 


Young Organic Chemist with seven 


years experience in metallic materials 
and processes; 3% years experience in 


current position in manutacturing engi 


neering responsible for potting, encap 


sulating, casting, coating, and tooling 
with a variety of thermoplastic and 
| 


thermosetting materials. Also involved in 


materials selection, testing, and vendor 


contacts, Desires a_ similar position in 


' 


manufacturing engineering ot product 


development and = application. Resume 
5360, SPI 


Stamford 


sent on 
JOURNAL, 65 Prospect St 


Conn 


request Box 


INDUSTRIAL CHEMIST 


B.S. Twenty vears successful and di 
versified experience in resins, plastics 
retardants, im 
oil filters 


idhesives, coatings, fire 
pregnation technics, 
Name your product—will develop or 
improve _ it Age 42. Box 5460 SPI 
JOURNAL, 65 Prospect St., Stamford, 
Conn 


paper 


RESEARCH AND 
ENGINEERING DIRECTOR 


Executive with excellent 19-year record 
in planning, organizing, and administer 
ing research and engineering programs 
Has developed effective teams which have 
contributed greatly to corporate growth 
ind expansion. Originator several pat- 
ented items and processes Seeks position 
with challenge, 
growth potential. B.S. and M.S. in chem- 
istry, age 48, married, presently employe d 
Reply Box 5160 SPE JOURNAL, 65 
Prospect St., Stamford, Conn 


responsibility, and 


20 YEARS EXPERIENCE 


Over twenty years experience in the 
plastics rubber and chemical industries 
Activities have included research, sales 
ind technical service management with 

major resin producer, followed by ten 
years as general manager of a vinyl coat- 
ing plant Former national officer of SPE 
plus committee activities in SPI. Foreign 
contacts. M.S. degree in chemistry. Will 
ing to travel. Minimum salary $15,000 
Box 5260, SPE JOURNAI 
St Stamford, Conn 


65 Prospect 


PLASTICS 
ENGINEER-ADMINISTRATOR 


Over ten years experience in plastics 
Last five in R & D administration. Con 
siderable experience in extrusion, particu 
larly in polyolefins but also with most 
other plastics Have good knowledge of 
myection molding, blow molding calen- 


dering laminating, embossing, heat 
sealing and film orientation. Have worked 
on process development of both thermo 
plastics and thermosets, also on rheo 
logical studies of many materials. Som 
knowledge of market research 

Desire responsible position with good 
future. No geographical limitations. Box 
1560, SPE JOURNAL, 65 Prospect St 


Stamford, Conn 


PROCESS ENGINEER 


Young plastics engineer with eight 
vears of extensive work in the wire and 
cable industry. Thorough knowledge of 
thermoplastics extrusion. Desires respon 
sible position in a progressive company 
Resume sent upon request Reply Box 
5760, SPE JOURNAL, 65 Prospect St., 


Stamford, Conn 








POSITIONS WANTED 








PLASTICS ENGINEER 


Specialist in compres 
molding, well versed 
cars mold ind pro 
ind sales liais mn 

nn molders I 
experienc wit 
challeng Ing’ posi 
e company where 
utilized. Box 4660 


spect St Stan 


MANUFACTURER'S 
REPRESENTATIVE 
NEW ENGLAND 
Idin ind extrusion lines 
New I ng ind States 
nd industrial distriba 
wledge of all therm 
lastics. Years of experi 
ustrial plastics. Excellent 
plete knowledgs f 
terials processed methods 
nr standard products 
SPE JOURNAL, 65 


iford, Conn 


PLANT MANAGER 


Capable of assuming full re 
eration of your injectior 
ive managed 15 hac hime 

nated sales progran 
ineering background 
tual experience Com 
ind de | 

Willing t 

t R ‘ ivailable Box 4460 

JOURNAL, 65 Pre 

{ , 


vith molding 


plastics 


spect St Sta 


FOREIGN REPRESENTATIVE 


\ cs manufacturin col 
bein represented te 
n Pakistan pl 
Hussain, « » Ss. M 
ollector, Canals 


Lyallpur Pakistan 





CLASSIFIED RATES 

Position Open” and “Position Wanted 
Minimum charge: $7.00; per word. $0.25. SPE 
members in good standing are entitled to a 
total of three no-charge “Position Wanted’ 
advertisements during any twelve month pe 
riod, each ad not to exceed 50 words 

Machinery Materials and 


$15.00 per 


Equipment, 
Services Minimum 
word: $0.50 

All ads include one bold face caption line 
Additional caption lines at $2.00 extra per 
line. Boxed ads (four side rules) $2.60 addi 
tional charge. Display ads of 1/6 page (5 
inches depth) or more are charged at regular 
advertising space rates 


charge 


Last day for inserting ads is the first day 
of the month preceding date of publication 





666 


Advertisers’ Index 











Allied Chemical Corp., National Aniline Div. 
Application Engineering Corp 

Archer-Daniels-Midland 
Archer-Daniels-Midland 
Argus Chemical Corp 624 


Cadet Chemical Corp 661 


Adnex Div. 


Resins Div. 


Cary Chemicals, Inc 657 
Columbian Carbon Co 594 
Detroit Mold Engineering 606 
Diamond Alkali Co 649 
Durez Plastics Div., Hooker Chemical Co 

Eastman Chemical Products, Inc., Plastics Div. 
Emery Industries, Inc. 

Foster-Grant Co., Inc 

Gering Plastics, Inc., Div. Studebaker-Packard Corp 
Hooker Chemical Co., 
The Hydraulic Press Mfg. Co 


Durez Plastics Div. 


Improved Machinery, Inc 

Injection Molders Supply Co 590 
The Mearl Corp. 658 
Monsanto Chemical Co lastics 604, 605, 621 
H. Muehlstein & Co., Inc 622 
National Aniline Div., Allied Chemical Corp 591 


National Distillers & Chemical Corp., U. S. Industrial Chemical 
Co., Div. 615, 616 


National Rubber Machinery Co 608 
Nopeo Chemical C¢ 650 
Package Machinery Co.—Reed-Prentice Sales Div 583 
Chas. Pfizer & Co.—Industrial 

Phillips Chemical Co 

Prodex Corp 

Reed-Prentice Sales Div., Package Machinery Co. 
Reichhold Chemicals, Inc.—Plastics 603 
Reinhold-Geiger Plastics, Inc 660 
Rohm & Haas Co 

Shell Chemical Corp 

Standard Tool Co 

Thoreson-McCosh, Inc 

Tokuda Seisakusho Ltd 

Union Carbide Chemicals Co 

623, 654, 


of National Distillers & 
615. 616 


Union Carbide Plastics Co 


U. S. Industrial Chemicals Co., Div 
Chemical Corp 


Whitlock Associates 622 
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quality formulated to perform as required! 


Roaring down the Atlantic test range 
or blasting off from the living room 
floor, true missile performance de- 
pends on the accurate behavior of 
individual components. That's where 
Gering’s expert ability to formulate 
superior thermoplastic Molding Com- 
pounds comes in. Whether the end use 


e Polyethyien Vinyl e s 


etate « Nylon « Acrylic e 


is a vinyl compound that 
helps trigger a giant ICBM into space 
or an impact styrene toy replica, qual 
ity Gering Molding Compounds perform 
to perfection. Extensive laboratory and 


production facilities enable Gering to 


jacketing 


produce to your most exacting speci- 


fications — including flame-retardant, 


e impact Styrene 


Cable Address: GERING + TWX Cranford, N.J. 137 + Sales Offices: 5143 Diversey Ave., Chicago 39, lil 
1115 Larchwood Rd., Mansfield, Ohio - 103 Holden St., Holden, Mass 


non-toxic, semi-conductive and other 
special formulations. And with these 
complete facilities at your service, your 
most demanding custom compounding 
requirements can always be met. Tell 
us your specific needs. We'll be happy 
to submit a recommendation at no 
obligation. Write today for information. 


GERING 


division of STUDEBAKER-PACKARD CORP., 
Kenilworth, NJ 








... ADMEX 770 against other polymeric 
plasticizers—in these 4 significant tests! 


RUBBER MIGRATION 
Admex 770 Polymeric X Polymeric Y 
Neoprene 2.67 1.06 


1.22 





VINYL-RUBBER CONTACT frequently solves many industry prob- 
lems. Admex 770 shows the highest resistance to migration into 
rubber products used for electrical cables, floor mats, shoe liners 
and rubber-based adhesives 





STYRENE CRAZE 


Comparative Admex770 Polymeric X Polymeric Y 
Retention 

of Tensile 

Strength 


REFRIGERATOR GASKETS compounded with Admex 770 show im- 
proved resistance to crazing and marring of polystyrene. Excel- 
lent blending and extrudability, plus low odor level, make this 
polymeric an ideal choice for high quality profiles. 


Linseed, Soybean ond Marine Oils, Synthetic and Noturol Resins, Fatty 


Admex 77 Polymeric X Polymeric Y 
200F (24 hrs.) 3.48 4.99 3.4] 
140F (24 hrs.) 1.64 3.65 3.03 
Cycling 140F (3 hrs.) 1.27 2.79 2.11 





ADMEX 770 insures long-term flexibility in vinyl products sub- 
jected to soapy water contact, either by static or cycling exposure 
Try Admex 770 in floor and wall covering, in supported and un- 
supported sheet, in many organosol and plastisol applications 


SOLVENT RESISTANCE 
Admex 770 Polymeric X Polymeric Y 
Gasoline 0.39 0.62 0.56 





DO YOUR upholstery, film and sheet specifications call for high 
solvent resistance? Admex 770 proves superior to many costlier 
polymerics in its resistance to extraction by fuel and cleaning 
type solvents. 


For data and samples, write today: 


farch er- Arch C 
MP aniels- eM 


Miidland 


Acids and Alcohols, Vinyl Plasticizers, Hydrogenated Glycerides, Sperm Oil, Foundry 
Binders, Bentonite, industrial Cereal, Vegetable Proteins, Wheat Flour, Dehydrated Alfalfa, 
Livestock and Poultry Feeds. 717 INVESTORS BUILDING. MINNEAPOLIS 2, MINNESOTA 








